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Earl,  Miss  ?.,  Amberley,  Woodside  Road,  Woodford  Green. 

Flowers,  C.,  4,  The  Avenue,  Chingford,  E.  4.  (Bot.  Arch.) 
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Sheppard,  J.  1L,  “Simla  Cottage,  ’  Snakes  Lake,  Woodfoid  Green. 

Stevenson,  Mrs.  IL  E.,  22,  Wilton  Grove,  Wimbledon,  S.W.  19. 

Stratton,  Miss  Isabel,  37,  Buxton  Road,  Chingford,  E.  4. 

Thomas,  G.  W.,  86,  James  Lane,  Leyton,  E.  10.  (Orn.  and  Fungi.) 

Watson,  J.  N.,  “  Lauriston,”  Mayfield  Avenue,  Woodford  Green. 

Wheeler,  Mrs.,  “  St.  Conan’s,”  Station  Road,  Chingford,  E.  4. 


COUNTRY  ASSOCIATES. 

Allen  William,  “  South  view,”  Spa  Road,  Radi  pole,  Weymouth.  (Bot.) 

Bickham,  Spencer  H  .  Underdown,  Ledbury.  (British  Phanerogams  and  terns.) 
Blake,  Wm,  Acacia  Villa,  Ross,  Herefordshire.  (Orn.  &  Conch.) 

Bostock,  E.  I).,  0 ul ton  Cross,  Stone,  Staffordshire.  (Lep.) 

Buckley,  G.  Granville,  M.D.,  F.S.A.,  Holly  Bank,  Manchester 
(Lep.,  Dip.) 

Butler,  W.  E.,  F.E.S.,  Hayling  House,  Oxford  Road,  Reading. 

Cassall,  Dr.  R.  T.,  F.E.S.,  The  Surgery,  Abertillery.  (Lep.) 

Cooke,  Rev.  P.  H„  M.A.,  Ickleton,  Great  Chesterford,  Essex 
Culpin,  M„  M.B.,  F.R.C.S.,  (Capt.  R.A.M.C.),  Military  Hospital,  Cosham. 

Elford,  Rodney  R.,  Glencoe  House,  139,  Rosary  Road,  Norwich,  (l.nt.) 

Fison,  Eliot  Robert,  “Sorrento,”  Brighton  Road,  Burley. 

Grubb,  Walter  C.,  Barberton,  Transvaal. 

Hancock,  G.  D.,  Mount  View,  Ulfculme,  Devon.  _.  ,  n  ,  .  . 

Hopkins,  Prof.  F.  G„  M.A.,  M.D.,  F.R.C.P.,  F.R.S.,  71,  Grange  Road,  Cambridge. 
(Biochemistry.) 


Road,  Bury,  Lancs. 
(Lep.) 

(Bot.) 
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Longley  W.  “Aveabr°ok”  Brook  Road,  South  Benfleet,  Essex.  (Lep.) 

Miller,  Miss  E.,  “The  Croft,”  Rainsford  Lane,  Chelmsford.  (Lep.) 

Moore,  J  W,  Middleton  Dean,  Middleton  Hall  Road,  King’s  Norton,  near 
Birmingham. 

Porritt,  G.  T.,  Elm  Lea,  Dalton,  Huddersfield.  (Lep.,  Neur  Orth) 

Portway,  J.  B.,  jun.,  91,  The  Avenue,  West  Ealing. 

Studd,  E.  F.,  M.A.,  B.C.L.,  F.E.S.,  Oxton,  Exeter.  (Lep.) 
w  ard,  J.  Davis,  “Limehurst,”  Grange-over-Sands,  Lancs, 
wood,  P.  Worsley,  M.A.,  Emmanuel  College,  Cambridge.  (Field  Botany). 


Note.  ihe  following  abbreviations  are  used  in  the  above  lists' — Api 
Apiculture ;  Arch.  Archaeology ;  Biol.,  Biology  ;  Bot,  Botany  ;  Chern.,  Chemistry  ; 
Lol  Coleoptera ;  Conch.,  Conchology ;  Dipt.,  Diptera;  Ent.,  Entomology;  Geol. 
Geology  ;  Hem.,  Hemiptera;  Hym.,  Hymenoptera;  Lep.,  Lepidoptera:  Mam.’ 
Mammalia;  Micr.,  Microscopy;  Neur.,  Neuroptera ;  Orn.,  Ornithology  Orth 

Orthoptera  ;  Ool.,  Oology;  Rep.,  Reptilia;  Zoo.,  Zoology. 
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EXTRACTS  FROM  MINUTES. 

- ♦ - 

January  4th,  1916.— Exhibits. — Mr.  W.  E.  King,  a  melanic  ? 
Hibernia  defoliaria  from  Epping  Forest.  Mr.  L.  Prout,  Larentia 
salicata  from  Wales,  apparently  differing  from  the  Scottish  form. 
Mr.  P.  J.  Hanson,  skins  of  Lams  canus  (Common  Gull)  immature, 
and  Lams  ridibundus  (Black-headed  Gull).  Mr.  W.  E.  Glegg,  on 
behalf  of  Mr.  C.  L.  Collenette,  skin  of  the  chestnut-headed  Bee-eater 
from  Penang.  Mr.  J.  Ross,  groups  of  sporangia  of  the  mycetozoon 
Collodenna  oculatum,  among  small  scattered  lichen  on  oak  bark,  and  on 
liverwort  and  moss  which  grew  on  an  oak  log.  Mr.  L.  J.  Tremayne, 
galls  and  fungus  on  Buxus  sempervirens. 

Communications.— Mr.  Glegg  reported  numbers  of  Nyroca  ferina 
(Pochard)  and  Querquedula  crecca  (Teal)  on  Walthamstow  reservoirs. 
Mr.  Austin  had  observed  Embenza  sclianiclus  (Reed  bunting)  in  Epping 
Forest  (Monks’  Wood,  etc.)  eating  the  seeds  of  the  grass  Molinia  varia. 
Mr.  F.  J.  Stubbs  stated  that  Reed  buntings  sleep  in  numbers  at  a  pond 
at  Birch  Hall,  Theydon,  but  are  not  seen  there  during  the  day,  being 
then  out  in  the  Forest. 

Lecture. — Mr.  F.  J.  Stubbs  gave  a  lecture,  entitled,  “  The  London 
Gulls,”  illustrated  with  some  excellent  lantern  slides.  An  abstract  of 
the  lecture  is  printed  in  these  Transactions. 

January  18th.— Exhibits.— Mr.  W.  E.  King,  a  series  of  Aeontia 
luctuosa  and  Salebria  semirubella  and  var.  sanguinella  from  Horsley. 
Mr.  A.  W.  Bacot,  living  examples  of  the  eggs,  larv*,  pup*  and 
imagines  of  the  mosquito  Stegomyia  fasciata  and  specimens  of  some  of 
its  near  allies. 

Mr.  F.  G.  Mann,  21,  Thurlby  Road,  West  Norwood,  was  elected  a 
member. 

Lecture.— Mr.  A.  W.  Bacot,  F.E.S.,  delivered  a  lecture,  with 
lantern  slides,  on  Stegomyia  fasciata  ( callojius ),  the  host  of  the  organism 
of  yellow  fever,  and  the  principal  agent  in  spreading  the  disease;  he 
had  recently  made  a  special  study  of  the  insect  at  Sierra  Leone.  A 
remarkable  feature  of  its  life-history  is  the  irregular  hatching  of  the 
eggs,  which  may  take  place  in  24  hours  or  be  postponed  for  several 
months.  Numerous  experiments  were  made  to  discover  the  cause  of 
these  variations,  and  it  appeared  that  the  presence  of  moisture  con¬ 
taining  suitable  food  material  was  often  an  important  factor.  The 
imago  is  long-lived,  of  unobtrusive  habits,  fond  of  linking  in  daik 
corners  ;  it  became  infected  by  feeding  on  a  person  suffering  from  the 
disease,  and  could  then  pass  it  on  to  persons  subsequently  bitten  ; 
hence  the  occurrence  of  case  after  case  on  certain  ships  which  carried 
infected  mosquitos  with  them.  Mr.  Bacot  gave  an  account  of  the 
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American  work  on  the  disease.  The  organism  of  yellow  fever  has  not 
yet  been  found.  The  distribution  of  Steyomyia  is  world-wide  within 
the  warmer  regions  of  the  globe,  but  special  conditions  of  temperature 
appear  necessary  to  the  life  of  the  yellow  fever  germ,  and  the  disease 
is  not  so  wide  spread  as  the  fly. 

A  vote  of  thanks  was  unanimously  given  to  Mr.  Bacot. 

February  1st. — Communications. — Mr.  W.  E.  King  announced  the 
capture  of  four  $?  Apocheima  lmpidaria  at  Epping  on  January  80th,  a 
very  early  date.  Mr.  Glegg  stated  that  he  was  informed  by  Miss 
Gardiner,  Secretary  of  the  Royal  Society  for  the  Protection  of  Birds, 
that  Dry  abates  major  anylicus  (Great  Spotted  Woodpecker)  had  occupied 
nesting  boxes  in  Richmond  Park  in  1914  and  1915,  and  was  believed 
to  have  bred  successfully  in  1915. 

Annual  Exhibition. — Dr.  Cockayne,  a  long  series  of  gynandro- 
morphous  Ayriades  coridon ,  showing  androconia  on  the  small  side, 
ab.  roystonensis ;  a  bilateral  gynandromorph,  a  specimen  showing 
combination  of  ab.  roystonensis  and  ab.  semisynyraplia,  and  a  specimen 
without  either  blue  scales  or  androconia  on  the  small  side.  Yellow 
■Callitnorpha  hera  (=  quadripunctaria),  var.  lutescens  and  C.  dominula 
var.  rossica.  Unique  yellow  form  of  Spilosonia  fnliyinosa  with  yellow 
abdomen,  and  a  pair  of  yellow  Saturnia  pavonia.  A  form  of  Psilura 
vwnacha  with  yellow  replacing  pink  and  two  intermediates,  and  a 
yellow  Zi/ycena  filipend tilie.  Mr.  H.  B.  Williams  (per  Dr.  Cockayne), 
gvnandromorphs  of  A.  coridon,  including  a  gynandrous  specimen  of 
ab.  semisynyraplia.  Mr.  L.  W.  Newman,  a  gynandromorpbous  Vanessa 
c-albnm,  left  side  ?  ,  right  $  ,  bred  from  Wye  Valley  in  1915.  Two 
series  of  water-colour  drawings  of  varieties  and  aberrations  of  lepi- 
doptera  bred  by  him  in  recent  years.  Mr.  V.  E.  Shaw,  a  series  of 
Eupithecia  extensaria  bred  May,  1914,  from  Norfolk  larvae.  Vanessa 
urticce,  var.  atrebateusis,  captured  29th  August,  1905,  also  a  specimen 
with  very  small  central  spots  to  forewings;  another  form  with  usual 
black  patch  on  inner  margin  of  forewing  absent,  the  central  spots 
conspicuously  large.  Mr.  W.  B.  Pratt  (per  Mr.  H.  Worsley  Wood), 
two  melanic  Cosymbia  pendularia  and  var.  snbroseata  from  Oxshott. 
Mr.  H.  Worsley  Wood,  a  cabinet  drawer  containing  a  long  series  of 
Xant/iia  ocellaris  with  its  abs.  lineayo,  intermedia  and  yilvescens,  the 
last  showing  a  great  range  of  variation  in  markings  and  colour.  A 
long  series  of  X.  fulrayo  from  Wimbledon,  including  some  very  aberrant 
forms.  A  series  of  A',  yilvayo,  including  light  (typical)  forms  and  the 
usual  British  form  ab.  snff'nsa  Tutt,  very  light  forms  of  the  same  insect 
from  Vienna,  and  the  Asiatic  form  from  Russian  Turkestan.  A  possible 
hybrid  yilvayo  x  ocellaris  Bkh.  from  Vienna,  X.  ocellaris  from  Algiers, 
and  a  closely  allied  Xanthia  sp.  from  the  same  locality.  A',  erythrayo 
Warren,  a  very  beautiful  yellow  form  from  Buda-Pesth.  He  mentioned 
that  Mr.  Bernard  Cooper  had  in  his  collection  a  pair  of  the  more  usual 
smaller  and  redder  form  of  this  insect  taken  (or  said  to  have  been 
taken)  in  East  Kent.  This  is  a  new  addition  to  the  British  list,  and 
though  the  date  supplied  is  insufficient  for  its  immediate  acceptance, 
there  is  no  inherent  improbability  in  its  occurrence  here.  On  the 
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Continent  it  appears  to  he  very  local  and  rare,  and  so  may  well  have 
been  overlooked  in  these  Islands.  Bnpalus  pint  aria,  an  aberrant  form 
with  the  left  hind  wing  bleached,  bred  from  Oxshott,  1915.  Mr.  F.  G. 
Mann,  a  Spilosoma  Itibricepeda  ab.  with  coloration  of  darkish  buff,  a 
most  conspicuous  ab.,  bred  from  Norwood  larva.  Mr.  G.  T.  Porritt, 
Ciilaria  siijfinnata  from  West  Yorkshire,  with  vars.  piceata  and  porrittii 
and  the  Dover  form.  Mr.  W.  E.  King,  Cosymbia  pendnlaria  and  a 
form  approaching  var.  snbroseata  from  Oxshott.  Mr.  J.  Riches  several, 
abs.  and  vars.  of  Abraxas  yrossnlariata  bred  during  the  last  few  years 
from  North  London  larvie ;  (for  Mr.  Dewey,  of  Eastbourne)  Vanessa 
urticae  var.  atrebatensis  bred  in  1915  ;  (for  Mr.  Mutch)  several  vars.  of 
A.  yrossnlariata,  niyrofasciata,  melanotoxata,  and  a  form  approaching 
albomaryinata.  Mr.  A.  W.  Mera,  melanic  Psilura  monacha  bred  during 
the  last  three  years  from  North  Kent  and  Ringwood  after  several  years 
of  selection ;  also  typical  specimens  from  Hertfordshire.  Mr.  H. 
Loney,  a  series  of  very  variable  Melanippe  / iuctuata  bred  from  North 
London  larvae ;  Kpinephele  tithonus  with  hindwings  wholly  suffused 
(Devon,  1915) ;  V.  urticae  (somewhat  crippled),  the  hind  wings  wholly 
suffused  with  black  ;  two  specimens  of  the  fly  Bombylius  major  from 
Horsley. 

February  15th. — Exhibits. — Tiger  and  ermine  moths.  Dr.  Cockayne, 
series  of  Xemeophila  plantayinis,  including  $  $  with  yellow  abdomen, 
f  red  abdomen,  and  red  abdomen  and  red  hindwings,  and  a  J  var. 
hospita  ;  Spilosoma  menthastri,  including  melanic  examples;  S.  lubri- 
cipeda  showing  radiated  forms  with  pale  fringes,  intermediate,  and 
completely  black  fringes ;  seven  species  of  Spilosoma  from  Japan 
(including  menthastri),  and  one  from  Darjeeling.  Mr.  A.  W.  Mera,  a 
long  series  of  British  species,  including  many  forms.  Mr.  L.  W. 
Newman,  a  fine  bred  series  of  C.  dorninula  var.  rossica.  Ar.  plantayinis 
from  Sligo,  including  one  2  with  red  abdomen.  Mr.  H.  Worsley 
Wood,  a  good  series  of  S.  mendica  var.  rustica  from  Co.  Donegal  and 
Cork  ;  also  P.  monacha  with  yellow  body  bred  in  1910.  Mr.  W.  E.  King, 
a  good  melanic  J  Hemerophila  abruptaria  lately  emerged.  Mr.  J. 
Riches,  series  of  S',  lubricipeda,  including  radiated  forms,  of  A.  caja 
and  S.  menthastri.  Mr.  C.  H.  Williams,  a  variable  series  of  A.  caja, 
including  a  form  with  yellow  hindwings.  Mr.  J.  Ross,  the  moss 
Porotrichum  alopecurmn  in  fruit. 

Communication. — Mr.  A.  W.  Bacot  announced  some  interesting 
results  recently  observed  by  him  in  studying  lice  ( Pediculi ).  He  found 
that  a  temperature  of  52°  Cent,  killed  them.  He  was  doubtful  of  the 
specific  distinctness  of  P.  capitis  and  P.  humanis  ( vestimenti ).  Small 
differences  can  be  detected,  but  they  interbreed  freely  and  the  eggs  are 
fertile.  He  had  not  yet  proved  the  fertility  of  the  hybrids. 

Papkr. — Mr.  C.  C.  Fagg,  of  the  Croydon  Natural  History  Society, 
read  a  paper  on  “  Regional  Survey,”  illustrated  by  maps,  lantern  slides 
and  photographs.  An  exhaustive  and  accurate  survey  of  a  given 
district  was  pleaded  for.  Starting  from  geology  and  meteorology  as 
the  great  determinants  of  the  physical  character  and  the  inhabitants 
of  a  region,  Mr.  Fagg  showed  these  could  be  examined  and  recorded, 
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and  the  completed  record,  if  such  were  ever  possible,  would  form  a 
connected  picture  of  the  region  from  geological  times  to  the  present 
day,  and  even  give  valuable  indications  of  future  lines  of  development. 
Thus  geology,  meteorology,  hydrography,  palaeontology,  contours, 
vegetation,  all  forms  of  animal  life,  population,  communities,  history, 
government,  communications,  industries  and  other  factors  could  be 
surveyed  and  recorded,  and  the  most  graphic  form  of  records  in  most 
cases  was  undoubtedly  large  scale  maps. 

March  7th. — Exhibits. — Hawk  moths.  Dr.  Cockayne,  British, 
A  in  nr p  ha  pop  nli,  ten  gynandromorphs,  one  with  male  gonads  only, 
three  with  female,  three  with  both  male  and  female  gonads,  but 
all  having  accessory  genital  organs  of  both  sexes;  A.  hybrid  us 
Stephens,  six,  including  two  females  (gynandromorph) :  A.  pojntli, 
pink,  dark  and  buff.  Foreign,  Acherontia  lachexis,  A.  atropos,  Sphinx 
convolvuli,  Macroglossa  pyrrhosticta,  M.  con/thns.  M.  xylria,  Rhopalopxyche 
reyulus,  R.  nycteris,  Cephanoiles  liylax,  Hemaris  fucifonnis  var.  radians 
(•Japan.)  with  British  to  compare,  Peryesa  elpenor,  Hippotion  eclectns, 
Theretia  clotho,  alectn,  japonica,  sp.  (?),  Rhayastes  monyoliamts.  He 
stated  that  A.  lacliesu  squeaks  loudly  and  that  M .  corythus  makes  a 
loud  humming  sound  in  flight.  Mr.  H.  Worsley  Wood,  Macroglossa 
xtdlatanim,  including  ab.  with  unicolorous  dark  hindwings.  Mr.  A.  W. 
Mera,  a  drawer  of  British  species,  including  S.  convolvuli ,  yalii  and 
li vomica;  an  unnamed  species  from  the  neighbourhood  of  the  Docks, 
and  species  from  Sierra  Leone.  Mr.  Sydney  Whicker  (a  visitor),  a  fine 
series  of  Amorpha  hybridan  {ocellatun  x  pop  nli).  Mr.  C.  H.  Williams, 
S.  yalii  from  Deal  and  S.  pinastri  from  Aldeburgh,  Suffolk.  Mr.  G.  T. 
Porritt,  varieties  of  Abraxas  yrossnlariata,  two  with  broad  yellow  bands, 
one  generally  suffused  with  yellow  scales,  and  one  var.  varleyata. 
Mr.  W.  E.  Glegg,  skins  of  (da  l  Una  go  yalii  nayo  (Common  snipe)  and 
Id mnocry pten  yallinula  (Jack  snipe)  from  Edmonton,  February  12th, 
1916.  A  ?  Marten  penelope  (widgeon)  was  obtained  at  the  same  time. 
He  also  reported  nine  Querquedula  crecca  (teal)  at  Walthamstow  reser¬ 
voirs  on  February  19th,  and  ten  Podiceps  flnviatilis  (dabchick)  there  on 
March  oth. 

Mr.  R.  T.  Bowman  was  elected  a  member. 

Paper. — Sir  R.  Armstrong-Jones  read  a  paper  on  “  A  Visit  to 
Tunis  and  Carthage,”  illustrated  by  numerous  lantern  slides.  He 
gave  an  interesting  description  of  Tunis,  where  an  old  Arab  city, 
without  wheeled  traffic  or  any  modern  conveniences,  exists  within  the 
modern  Europeanized  and  progressive  French  settlement.  The  striking 
feature  of  the  population  was  the  extraordinary  mixture  of  races  and 
types.  Very  few  traces  of  ancient  Carthage  are  now  visible,  but  the 
site  can  be  mapped  out  and  certain  remains  have  been  excavated. 
Large  numbers  of  interesting  relics  of  the  ancient  city  and  of  the 
early  Christian  era  there  have  been  found.  The  old  port  of  Carthage, 
an  artificial  harbour,  still  remains. 

A  hearty  vote  of  thanks  was  accorded  the  Lecturer. 

March  21st. — Exhibits. — Dr.  Cockayne,  a  series  of  Abraxas  sylvata 
from  North  Lincolnshire,  1915,  one  being  markedly  asymmetrical,  and 
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for  comparison  specimens  from  Chalfont  Road,  and  one  ab.  suffusa, 
Tutt,  one  ab.  abscura,  Tutt,  and  a  gynandromorph  from  North  Lincoln¬ 
shire,  1899.  Mr.  L.  W.  Newman,  larvfe  of  Abraxas  yrossulariata  taken 
from  Euonymou. s  in  the  open  garden  practically  full-fed.  Mr.  W.  King, 
a  fine  series  of  Rumicia  phlaas,  mostly  from  Epping  Forest,  including 
ab.  alba,  ab.  schmidtii,  and  five  ab.  radiata.  Mr.  Bishop,  leaves  of 
Taraxacum  erythrospermum  from  Surrey  galled  by  an  eelworm  (?),  and 
also  the  eelworm-like  animal  extracted  from  the  gall  by  Mr.  Burkill, 
with  drawings  of  the  same  magnified — apparently  the  first  British 
record. 

Paper. — Mr.  A.  W.  Mera  read  a  paper  entitled,  “  Fifty  Years’ 
Reminiscences  and  Contrasts.”  He  gave  bis  own  personal  experiences 
as  a  lepidopterist,  chiefly  in  the  neighbourhood  of  London,  and 
particularly  in  the  now  vanished  collecting  grounds  of  Hammersmith 
marshes.  A  mournful  feature  to  the  collector  was  the  depletion  of 
collecting  grounds  formerly  rich  in  good  species. 

Mr.  B.  Cooper  added  personal  reminiscences  of  the  New  Forest 
within  the  same  period. 

April  4th.— Exhibits. — Mr.  W.  King,  specimens  of  A pocheima 
hispidaria  showing  a  marked  melanic  tendency,  and  of  Phi y  alia  pedaria 
showing  melanic  tendency  but  to  a  slighter  extent.  Mr.  C.  Nicholson, 
Coleoptera,  Cryptocephalus  aureolas  and  Oedemera  nnbilis  from  flowers 
at  Pitchcombe,  Glos.,  June,  1915;  Malthodes  maryinatus  beaten  from 
sallow,  near  Haslemere,  May  80th,  1915,  and  Tviplax  russdea  and 
Meyacronus  inclinans  from  old  logs  Monk  Wood,  Epping  Forest, 
November,  1915.  M.  inclinans  is  rare  in  this  country,  and  has  been 
recorded  from  Epping  Forest  only  three  or  four  times  within  the  last 
25  years.  Hemiptera,  Pantilius  tunicatus,  a  local  insect  captured  by 
Mr.  Tremayne  at  Oxshott,  October,  1915  ;  Calocoris  sexy  attains,  common 
on  flowers  of  Heracleum  at  Pitchcombe,  Glos.,  June,  1915  ;  Jdiocerus 
adustus  and  Ploiariola  culiciformis,  captured  in  bedroom  September, 
1915,  and  January,  1916;  all  these  are  plant  bugs.  Hymenoptera, 
Salius  fuscus,  a  sand  wasp  from  Grayshott,  May,  1915,  and  Anthidium 
manicatum,  a  solitary  bee,  taken  on  woundwort  and  other  flowers  in 
garden  at  Hale  End,  July,  1914  and  1915  ;  the  male  is  larger  than  the 
female.  Trichoptera,  Limnopldlus  lunatns,  captured  at  light  in  sitting 
room  at  Hale  End,  August,  1915.  Lepidoptera,  Physis  bctulae,  bred 
from  larva,  found  feeding  between  spun-up  birch  leaves  near  Hasle¬ 
mere,  May,  1915  ;  emerged  June  22nd. 

Mr.  E.  B.  Bishop,  Herbarium  specimens  of  plants,  collected  in 
1915  by  himself  unless  otherwise  stated:  Pa  paver  hybrid  am,  Linn., 
Merrow,  Surrey,  collected  Mrs.  C.  L.  Wilde;  Barbarea  stricta,  Andrz., 
River  Thames,  near  Kew  Gardens,  collected  C.  S.  Nicholson  ;  Sisym¬ 
brium  Sophia,  Linn.,  Earls  Barton,  Northants;  Lepidinm  ruderale, 
Linn.,  Bramley,  Surrey  ;  Iberis  amara,  Linn.,  Loosely  Row,  Bucks  ; 
Viola  Curtisii,  Forster,  Barmouth,  Merioneth  ;  I',  lutea,  Huds.  f. 

amoena  Symons,  near  Barmouth  ;  Saponaria  I  accaria,  Linn.,  Ditch- 
ling,  Sussex,  collected  L.  J.  Tremayne;  Silene  dichotoma,  Ehrh.,  St. 
Martha's  Hill,  Surrey,  collected  R.  M.  Kennedy;  Spergularia  rupestris, 
Lebel,  Harlech  Castle,  Merioneth  ;  Geranium  sanyuineum,  Linn., 
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Barmouth  ;  G.  rotundi  folium,  Linn.,  Old  Marston,  Oxon,  and  Great- 
Harrowden,  Korthants,  collected  Mrs.  Wilde;  G .  robertianum,  Linn., 
var.  purpureum ,  Vill.,  Hayling  Island,  Hants,  Erodium  moschatum ’ 
L’Herit,  Shirebampton,  Glos.,  collected  Miss  I.  M.  Roper;  Oxalis 
stricta,  Linn.,  Woking,  Surrey,  collected  W.  Biddiscombe  ;  Trifolium 
striatum,  Linn.,  var.  erectnm,  Leight,  Gomshall,  Surrey;  7.  repens, 
Linn.,  var .  phyllanthum ,  Seringe,  nearBramley,  Surrey;  T.  resupinatum, 
Linn.,  Aldrington,  Sussex;  Lotus  corniculatus,  Linn.,  var.  crassifulius, 
Pers.,  Barmouth  ;  Astrayalus  ylycyphyllos,  Linn.,  near  Puttenham, 
Surrey,  collected  Mrs.  Wilde ;  Vida  orobus,  D.  C.,  near  Barmouth  ; 
Lathyrus  sylcestris,  Linn.,  near  Barmouth;  Tutentilla  norveyica,  Linn., 
near  Witley,  Surrey;  P.  aryentea,  Linn.,  Puttenham  Heath,  etc. ; 
Ale  hem  ilia  rulyaris,  Linn.,  var.  alpestns,  Pohl.,  near  Diphwys, 
Merioneth  ;  A.  rulyaris,  var.  filicaulis,  Buser,  near  Loosley  Row, 
Bucks  ;  Bupleuntm  tenuissimum ,  Linn.,  Hayling  Island. 

Communications. — Mr.  Bishop  gave  eleven  instances  he  had  received 
from  Miss  Roper  of  mistletoe  growing  on  oak — five  in  Herefordshire, 
two  Gloucestershire,  and  one  each  in  Somerset,  Devon,  Hants  and 
Surrey,  the  last-named  at  Burningfold  Farm,  Dunsfold.  Mr.  Austin 
recorded  Limnocryptes  yallimda  (Jack  snipe)  at  Walthamstow  reser¬ 
voirs  on  February  26th,  1916. 

Paper. — Mr.  H.  J.  Burkill,  M.A.,  F.R.G.S.,  read  a  paper  on  plant 
galls,  dealing  with  the  different  causers  producing  galls,  viz.,  fungi, 
eelworms^  insects  of  various  orders,  and  mites.  A  short  classification 
of  the  emterent  kinds  of  galls  was  given,  and  some  problems  requiring 
investigation  and  solution  were  pointed  out. 

April  18th. — Lxhibits. — Mr.  W.  King,  Brephos  parthenias  from 
Epping  Forest,  1916,  one  with  pale  hindwings  and  one  with  orange 
markings  on  forewings.  Mr.  W.  E.  Glegg,  skin  of  Clia  radrius 
apricarius  (Golden  plover)  obtained  at  Loughton  in  February,  1916. 

Mr.  E.  B.  Bishop,  Herbarium  specimens  of  Galium  veruni,  Linn., 
var.  maritimum,  D.C.,  Dyffryn,  Merioneth  ;  Valeriana  officinalis,  Linn. 
(mikanii,  Syme),  East  Clandon,  Surrey;  Filayo  apiculata,  G.  E.  Smith, 
near  Shackleford,  Surrey;  Gnaphalium  sylraticum,  Lnnn.  (a  very  fine 
specimen),  near  Cutt  Mill,  Surrey;  Pulicaria  rulyaris,  Gaertn, 
Stringer’s  Common,  Surrey,  collected  R.  M.  Kennedy;  Ambrosia 
artemisifolia,  Linn,  (a  casual),  Abbey  Wood,  Kent,  collected  J.  E. 
Griffin  ;  Anthemis  tinctoria,  Linn.,  var.  discoidea,  Willd.,  Godaiming, 
Surrey,  collected  Mrs.  C.  L.  Wilde ;  A.  arvensis,  Linn.,  Tuesley,  near 
Godaiming,  collected  Mrs.  Wilde;  Senecio  saracenicus,  Linn.,  near 
Minehead,  Somerset,  collected  W.  Simpson ;  Hieradum  pellueidum, 
Laestad,  near  Godaiming ;  Taraxacum  erythrospermum ,  Andrz.,  near 
Crooksbury,  Surrey,  and  Puttenham  ;  Phyteuma  orbiculare,  Linn.,  near 
Puttenham  ;  Campanula  latifolia,  Linn.,  near  Mears  Ashby,  Northants  ; 
Erica  ciliaris,  Linn.,  Stoborough  Heath.  Dorset ;  Pyrola  minor,  Linn., 
near  Woking,  collected  C.  A.  Cook  ;  Limonium  rulyare,  Mill,  Havlim- 
Island ;  L.  humile,  Mill,  Hayling  Island  ;  Primula  veris,  Linn.,  x . 
vulyaris,  Huds.,  near  Latton  Priory,  Essex,  collected  Mrs.  Tremayne  ; 
Anchusa  officinalis,  Linn.,  Barmouth  ;  A.  semperrirens,  Linn.,  near 
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Cbilwortb,  Surrey  ;  Myosotis  sylcatica,  Hoffm.,  near  Titsey,  Surrey  ; 
Kchium  vulyare,  Linn.,  Kimmeridge,  Dorset,  collected  C.  13.  Green,  a 
beautiful  form  with  very  pale  pink  bowers.  Mr.  H.  J.  Burkill,  various 
forms  of  galls  caused  by  different  species  of  Friophyes  (mites),  a 
witch’s  broom  on  hornbeam  caused  by  a  fungus,  and  a  sketch  of  an 
abnormal  spike  of  Diyitalis  p urpurea  caused  by  Friophyes  sp.  (?)  from 
Yorkshire. 

Communication. — Mr.  Robbins  recorded  a  nest  of  the  hedge  sparrow 
at  Hale  End  in  use  for  the  third  year  in  succession. 

Paper. — Mr.  P.  J.  Hanson  gave  a  lecture  entitled,  “  Uncommon 
British  Birds,”  illustrated  by  photographs  taken  by  himself  and  shown 
through  the  lantern.  The  species  mentioned  included  the  buzzard,  kite, 
raven,  Montagu’s  harrier,  grey  wagtail,  pied  flycatcher,  gannet,  and 
kittiwake.  Many  of  the  photographs  were  exceptionally  fine. 

May  2nd. —  Communications. — Mr.  A.  W.  Mera  reported  Fieri*  rapa'e 
on  April  24th  ;  Mr.  L.  W.  Newman,  Euchloe  cardamines  on  April  30th, 
Saturnia  pavonia  on  April  23rd;  Mr.  Austin,  Flaunnea  flammea  (barn 
owl)  nest  with  two  young  and  one  egg  just  hatching,  Willingale, 
April  24th,  JEyithalu s  candatus  roue  its  (long-tailed  tit)  nest  at  Beau¬ 
mont,  April  30th;  Mr.  Glegg,  Micropus  apus,  four  (swifts),  Hi r undo 
rustica  (swallow),  Motacilla  raii  (yellow  wagtail),  and  Sa.ricola  ruhicola 
(stonechat)  near  Staines,  April  21st.  Dr.  Cockayne  found  seven 
Gonoptira  libatrix  hibernating  in  a  cellar  in  Lincolnshire;  they  had 
to  pass  two  gratings,  and  were  in  perfect  condition.  Mi^  L.  J. 
Tremayne  gave  some  notes  from  Chippenham,  Cambs.  Hirundo 
rustica  (swallow),  Delichon  urbica  (martin),  and  Phylloscopus  trochilus 
(willow  warbler)  were  seen  on  April  24th.  A  flock  of  Tardus  pilaris 
(fieldfares)  were  seen  on  outward  migration.  dallinaya  y  alii  nay  o 
(common  snipe)  common  in  the  Fen.  Cuculus1  canorus  (cuckoo) 
present,  but  very  quiet. 

Paper. — A  paper  entitled,  “  Some  Points  of  Interest  in  the 
GeometridaV’  written  by  Mr.  L.  B.  Prout,  was  read  in  his  absence  by 
Mr.  V.  E.  Shaw.  It  is  printed  in  these  Transactions. 

May  16th. — Exhibits. — The  Diantboecias.  Dr.  Cockayne,  examples 
of  all  the  British  species,  including  D.  caesia  from  Ireland  and  the 
Isle  of  Man,  and  I >.  capsoplula  from  these  places.  Mr.  L.  A.  E.  Sabine, 
D.  barrettii  from  Co.  Cork,  a  few  with  melanic  tendencies,  one  ?. 
extremely  pale  (ochreous),  a  very  rare  form.  /).  conspersa,  a  variable 
series  from  North  Cornwall,  including  dark  and  ochreous,  also  a  series 
from  Shetland  Isles  with  extreme  dark  vars.  D.  capsophila,  Co.  Cork, 
bred  from  larvie  taken  on  Spergularia  rupestris  where  Filenes  do  not 
occur,  one  specimen  a  very  pale  greyish  form.  Also  Cry  modes  exulis 
from  the  Shetlands  with  two  $  J  (rare),  Hadena  adusta ,  bred  from 
Shetlands  ;  H.  pisi,  bred  from  Co.  Cork  larvas  on  bramble,  with  some 
pretty  purplish  forms.  II.  thalassina,  bred  from  Co.  Sligo.  Mr.  A. 
W.  Mera,  series  of  Dianthcecias  with  exceptionally  light  forms  of  D. 
carpophaya  from  Felixtowe. 

Mr.  H.  J.  Burkill,  Crataeyus  monnyyna  galled  by  Friophyes  yonio- 
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Nfst  of  Montagu  s  Harrier  (Circus  pygargus). 

Found  in  very  tall  reeds  (about  five  feet  high)  on  a  large  marsh  in  Norfolk,  31st  May,  1899. 
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thorax,  Quercus  rohttr  by  Avdricus  curvator,  Viola  riviniana  by  Urocystis 
riolae,  and  Pyrus  torminalis  by  Eriophyes  pyri  and  Aphis  sorbi. 

Communications. -Mr.  E.  B.  Bishop  gave  a  brief  account  of  the 
Research  Section  outing  at  Chipperfield,  Herts,  from  May  12th  to  15th, 
and  gave  the  following  records:  Gann  rirale  x  urban  um  {=  inter¬ 
medium),  Chenies,  Bucks;  Hordeum  curopaenm,  All.  (H.  sylraticum), 
Chenies;  Card  amine  bulbifera,  Crantz,  near  Chandlers  Cross,  Herts  (in’ 
the  Society’s  district),  and  near  Chenies,  in  both  cases  locally  abundant; 
Paris  quadrifolia,  Linn.,  Chenies  ;  Alchemilla  vulgaris,  Linn,  by  River 
Chess,  near  Sarratt,  Herts.  Mr.  Glegg  recorded  Fnlica  atra  (coot) 
nest  with  four  eggs  and  one  young,  Phylloscopus  trochilus  (willow 
warbler)  nest  with  four  eggs,  and  Caprimulgus  europaeus  (nightjar)  at 
Theydon  Bois,  May  7th  ;  also  Streptopelia  turtur  (turtle  dove)  and 
Aerocephalus  streperus  (reed  warbler)  observed  by  Mr.  F.  J.  Stubbs.  In 
a  letter  Mr.  H.  B.  Williams  recorded  Caprimulyus  europaeus  at  Berk- 
hamsted  on  May  2nd. 

Paper.— Mr.  E.  Samuelson  read  a  paper  on  “  Racial  Europe,” 
illustrating  his  remarks  with  maps  and  diagrams.  Europe  was  peopled 
by  the  Aryan  race,  which  in  prehistoric  times  split  into  the  Latin 
(including  Greek),  Teuton,  Slav,  Celtic  and  Semitic  branches.  He 
described  the  main  physical  and  mental  characters  of  each  section' 
and  laid  stress  on  the  fact  that  the  differences  which  divide  are 
infinitely  less  than  the  similarities  w'hich  unite.  With  the  aid  of  a 
large  map  he  pointed  out  the  distribution  of  the  sub-races  throughout 
Europe. 

June  6th.— Exhibits.— Mr.  W.  E.  Glegg,  skin  of  Alle  alle  (little 
auk).  Mr.  Bishop,  Habenaria  viridis  (frog  orchis)  and  Orchis  ustulata 
(burnt-topped  orchis)  from  the  Dowms  at  Eastbourne,  and  H.  conopsea 
(scented  orchis)  from  Puttenham,  Surrey.  Mr.  H.  J.  Burkill,  red 
barnacle  gall  {Andrian  sieboldi)  on  oak  from  Denham,  Bucks. 

Communications.— Mr.  Glegg  recorded  Kmbenza  ealandra  (corn 
bunting),  between  Goodmayes  and  Colliers  Row,  on  May  21st  •  Podi- 
ceps  cristatus  (great  crested  grebe),  on  nest,  Stoke  Newington  reservoir 
May  2/th.  Mr.  Austin,  Emberiza  schoeniclus  (reed  bunting)  Acru- 
cephalux  schoenobaenus  (sedge  warbler),  feeding  young,  Aerocephalus 
streperus  (reed  warbler),  Saxieola  rubetra  (whinchat),  common,  Mota- 
nlla  rati  (yellow  wagtail),  a  pair,  Riparia  riparia  (sand  martin),  com¬ 
mon,  Hirundo  rustica  (swallow),  nest,  three  eggs,  and  Totanus  totanus 
(redshank),  all  at  Cuckoo  Hall  harm,  Edmonton,  on  June  3rd;  Strep¬ 
topelia  turtur  (turtle  dove),  beard,  Columba  palumbus  (ring  dove),  nest 
with  two  eggs,  sitting,  and  Luscinia  megarhyncha  (nightingale)’  nest 
no  eggs,  Epping  Forest,  June  4th.  ‘  ’ 

Paper.— A  paper  on  “  British  Orchids,”  provided  by  the  South- 
Eastern  Union,  illustrated  by  lantern  slides,  was  read  by  Mr.  Bishop. 

June  20tb.— Exhibits.— Mr.  J.  Ross  Sphagnum  cymbifolium  (bog 
moss),  in  very  young  fruit,  from  Epping  Forest,  June  17th. 

Mr.  A.  W.  Mera,  an  excellent  collection  of  pupa  cases  of  lepi- 
doptera.  Mr.  A.  W.  Bacot,  larvte  and  eggs  of  Stegomyia  fasciata,  the 
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yellow  fever  mosquito.  Mr.  Marshman  Watfcson,  pupa  cases  of  several 
species  of  Odonata. 

Communications. — Mr.  Robbins  reported  Numenius  arquata  (curlew), 
in  Herefordshire. 

Mr.  A.  J.  Brown,  44,  Ravendale  Road,  Stamford  Hill,  was  elected 
a  member. 

September  5th. — Exhibits. — Mr.  H.  J.  Burkill,  Tilia  cordata  galled 
bjT  a  midge,  Oliyotrophus  reaumurianus ,  Wye  Valley,  the  first  British 
record,  previously  known  in  Central  Europe ;  Po/mlus  nigra  galled  by 
(?)  Pemphigus  vesicarius  and  P.  marsupialis,  Plantayo  viaritima  galled 
by  the  beetle  Medium  collaris,  Gloucestershire;  Salix  frayilis  galled  by 
the  sawtiy ,  Cryptocampus  testaceipes,  Surrey ;  Acer  campestre  galled  by 
Atrichosema  aceris,  Wye  Valley. 

Communications. — Mr.  Glegg  read  extracts  from  a  letter  from 
Second  Lieutenant  F.  Reynolds,  who  in  France  had  observed  a  pair  of 
golden  orioles  in  a  wood  that  had  received  heavy  bombardment. 
“  They  are  delightful  birds  with  neat  actions  and  general  appearance, 
and  a  short  simple  song  or  call,  which  consists  of  a  melodious  whistle, 
easily  imitated.”  No  nest  was  found.  He  also  observed  crested  larks, 
hooded  crows,  and  great  reed  warblers.  Birds  seemed  fairly  indifferent 
to  bombardment.  Curlews,  redshank,  geese,  and  wood  pigeons  had 
been  noted  flying  over  the  trenches. 

Mr.  Glegg  recorded:  Capnmulyus  europaeus  (nightjar),  reeling 
strongly  at  8.5  p.m.  in  Epping  Forest,  June  10th  ;  Sylvia  communis 
(whitethroat),  nest  with  five  eggs,  at  Galley  Hill,  June  11th  ;  on  June 
26th  the  nest  contained  nine  eggs  and  the  bird  was  still  setting;  Dryo- 
hates  major  anqlicus  (great  spotted  woodpecker),  nest  with  young  in  a 
pollard  oak,  near  Chingford,  on  June  18th.  Mr.  Austin,  Muscicapa 
yriseola  (spotted  flycatcher),  nest  with  five  eggs,  on  verandah  at  Beau¬ 
mont  Manor,  June  17th;  Caprimulyus  europaeus,  two  flushed  in  Great 
Monk  Wood,  and  remains  of  an  egg  found,  June  25th  ;  Lanins  col- 
lurio  (red  backed  shrike),  a  pair  at  Strawberry  Hill,  with  two  young, 
July  9th;  the  larder  was  found  with  a  w7arbler  spitted  and  partly 
eaten  ;  Alcedo  ispida  (kingfisher),  at  Connaught  Water,  on  July  23rd. 
Mr.  Burkill  related  how7  a  young  nightjar  crawled  like  a  parrot  over  a 
tw'eed  jacket,  made  its  purring  note  in  any  position,  and  took  a  blue¬ 
bottle  fly  from  the  hand. 

Paper. — Mr.  J.  Ross  read  a  paper  on  “  Some  Common  Wall 
Mosses,”  treating  of  Tortula  muralis,  Grimmia  pulvinata,  and  Bryum 
capillare. 

September  19th. — Communications. — Mr.  W.  E.  Glegg  narrated  the 
results  of  observations  on  the  birdlife  of  the  Norfolk  coast,  betw’een 
Wells  and  Salthouse,  including  the  National  Trust  preserve  at  Blakeney 
Point,  from  July  1st  to  9th.  Some  large  colonies  of  Sterna  hi r undo 
(common  tern)  and  Sterna  minuta  (lesser  tern)  exist,  but  only  one 
young  tern  (S.  hirundo)  w?as  seen,  whereas  in  1914  many  young  of  both 
species  w'ere  seen  seventeen  days  earlier.  It  would  appear  that  the  many 
eggs  seen  were  a  second  laying,  the  first  having  been  destroyed  by  the 
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high  tides  which  accompanied  the  inclement  weather  in  June.  Re¬ 
garding  Haematopus  ost ruler) us  (oyster  catcher),  the  most  interesting 
species  on  the  National  Trust  ground,  some  difference  of  opinion  exists 
as  to  the  fate  of  the  two  clutches  laid  on  Blakeney  Point  this  season,  but 
Mr.  Glegg  saw  a  pair  that  undoubtedly  had  young  about.  Tadorna 
tadorna  (shelduck)  common,  and  Platalea  leucorodia  (spoonbill),  one 
was  identified. 

The  death  of  Mr.  S.  G.  Lewis,  of  the  Universities  and  Public 
Schools  Batt.  Royal  Fusiliers,  from  wounds  received  at  the  front,  was 
announced. 

Exhibition. — The  Notooontid/E. — Dr.  Cockayne,  Stauropus  fagi,  3 
and  J  type,  $  and  2  melanic ;  Centra  furcula,  3  and  ?;  Centra 
bicuspis ,  five  ;  Centra  bifida,  3  and  2  ;  Ptilnphora  plttmigera,  3  and 
?  pale  form,  3  and  2  dark  form  ;  Pterostoma  galpina,  $  and  2  ; 
Notodonta  dictaea,  $  and  2  ,  pale  3  Scotland ;  N.  dictaeoides,  3  and 

2  ;  N.  drornedarius,  3  ;  N.  ziczac,  3  ;  hybrid  N.  ziczac,  3  x  N. 
drornedarius,  2  ;  Lophopteryx  cuctilla,  L.  carmelita,  3  ;  Drymonia 
tnmacula  ( dodonaea ),  3  ;  T).  chaonia,  $  and  2  ;  Asteroscopus  nubecu- 
losa,  2  ;  A.  sphinx  ( cassinea ),  Lophopteryx  cainelina,  three  ;  L.  trepida, 

3  and  2  :  Pygaera  curtula,  P.  pigra,  P.  anachoreta.  Asiatic  Noto- 
dontidie  :  Pygaera  timoniorum,  three,  Japan  ;  Microphalera  grisea,  two, 
Japan;  Spatalia  plusiotis,  Japan;  Fentonia  sigmata,  Japan;  Rhynco- 
phalera  fiavescens,  Japan;  Lophopteryx  catnelina,  Japan;  Drymonia 
trimacula,  Japan  ;  Antheria  exanthemata ,  Ceylon  ;  Pydna  obliqua,  Java  ; 
Nerice  bipartita,  Japan  :  Hyperaeschra  tenebrosa,  Japan. 

Mr.  King,  larvie  (living)  of  N.  drornedarius,  L.  camelina,  Drepana 
falcataria,  and  D.  lacertinaria,  beaten  from  birch  at  Oxshott.  Mr.  B. 
Cooper,  a  very  variable  bred  series  of  Amorpha  populi,  and  a  living  3 
Hibernia  defoliaria  (early  date). 

Mr.  C.  S.  Nicholson,  herbarium  specimen  of  Carduus  tuberosus, 
from  Glamorgan,  where  it  is  abundant  over  a  small  area.  This  thistle 
has  been  found  in  Britain  only  in  Glamorgan  and  in  Wiltshire  where 
it  is  possibly  now  extinct,  It  has  been  supposed  to  be  a  hybrid  (C. 
pratensis  x  acaulis),  but  it  is  reproduced  freely  from  seed,  and  in  culti¬ 
vation  beside  the  two,  species  named  remains  perfectly  true  and  distinct 
from  either.  It  appears  to  be  a  true  species. 

October  3rd. — The  death  of  Second  Lieutenant  Frank  Reynolds, 
Sherwood  Foresters,  Trench  Mortar  Battery,  killed  in  action,  Septem¬ 
ber  lStth,  wras  announced. 

Exhibits. — Dr.  Cockayne,  a  series  of  the  larger  Bombyces,  Gastro- 
paclia  cerridifolia,  Nikko,  Japan  ;  Odonestis  albomaculata,  three,  Nikko, 
Japan  ;  Melanastria  segregata,  two,  2  taken  in  the  Emperor’s  Palace 
at  Kyoto  ;  Odonestis  askoldensis,  three,  Japan  ;  ?sp.,  Tosari,  E.  Java; 
Actias  lima (?),  Japan  :  Eugterote  fabia,  Ceylon,  Kandy  ;  Cricula  sp.  ?, 
Djokja,  Java;  Loepa  katinka,  hills  of  E.  Java;  Eupterote  testacea, 
hills  of  E.  Java  ;  Messata  vialis,  two,  hills  of  Ceylon  ;  Sangatissa  sub- 
uvifera,  hills  of  Ceylon  ;  Aplia  tychoona,  two,  Japan.  Also  a  series 
of  British  moths  having  on  them  the  pollinia  of  orchids,  mainly  the 
spotted  orchis — Apamea  basilinea,  Habrostola  urticae,  Hadena  dentina, 
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Xylophasia  rurea,  Plusia  yannna,  three,  all  from  Tongue,  Sutherland, 
Plusia  yamma,  Tongue,  and  Plusia  bractea,  Enniskillen,  both  with 
butterfly  orchis  pollinia  on  left  eye. 

Mr.  W.  E.  King,  a  series  of  Xanthia  fulvayo,  bred  from  Horsley 
larvae,  including  abs.  flavescens,  Esper,  imperfecta,  Tutt,  cerayo ,  Tutt, 
and  aurantia,  Tutt.  Mr.  A.  W.  Mera,  a  series  of  Papilio  asterias  from 
Ontario.  Mr.  L.  W.  Newman,  a  series  of  Ayriades  thetis  [adonis), 
several  slate  grey  males,  and  one  showing  a  curious  mixture  of  slate- 
grey  and  brilliant  blue.  All  the  specimens  were  taken  at  one  spot. 
The  grey  form  has  occurred  before,  but  the  mixed  specimen  is  unique. 
The  structure  of  the  grey  insects  is  extremely  delicate  :  they  have  to  be 
taken  drying  their  wings,  otherwise  they  are  invariably  damaged.  Also 
a  series  of  Ayriades  coridon,  with  the  vars.  roystonensis,  inaequalis,  and 
impar,  five  having  left  side  small  wings  and  seven  having  right  side 
small  wings,  and  several  £  specimens  with  small  blue  streak,  also  two 
with  tawny  streaks  on  the  usual  ground  colour. 

Mr.  L.  J.  Tremayne,  a  sprig  of  Fayas  sylvatica  var.  laciniata  from  an 
old  garden  at  Enfield,  probably  formerly  part  of  Enfield  Chase.  Nearly 
all  the  leaves  on  the  tree  were  laciniate,  but  two  sprays  had  typical 
leaves.  Dr.  Cockayne  said  that  on  an  estate  in  Aberdeenshire  where 
beech  seedlings  were  reared,  a  small  percentage  of  laciniate-leaved 
sports  always  occurred.  Mr.  L.  B.  Hall,  Cypripedium  calceolus  from  Kan- 
dersteg,  Switzerland.  Mr.  H.  J.  Burkill,  two  forms  of  twigs  of  Salix 
frayilis  from  Surrey.  The  narrow- leaved  form  was  free  from  midge 
galls,  while  nine  twigs  of  the  broad-leaved  form  yielded  28  pupie  of  a 
midge  from  the  buds  or  the  base  of  the  leaf  stalk,  thus  suggesting  that 
there  might  be  some  difference  between  the  two  forms  to  account  for 
the  absence  of  galls  in  one  case  and  their  presence  in  the  other. 

Communications. — Mr.  Burkill  records  the  capture  of  a  $  Sympetrum 
sanyuineum  at  Chiswick  on  October  1st.  This  dragon  fly  is  not 
recorded  for  Middlesex  in  Mr.  W.  J.  Lucas’s  Book.  Mr.  W.  E.  Glegg 
announced  the  following  bird  observations  in  Deeside  (Aberdeenshire) 
and  the  neighbourhood  from  July  15th  to  17th  ;  Banchory  Devenick, 
Phylloscopus  trochilus  (willow  warbler)  singing,  Emberiza  calandra 
(corn  bunting)  singing,  Tetrao  aroyallas  (capercailzie)  with  two  young, 
Crex  crex  (corncrake),  also  heard  at  Stonehaven  at  midnight,  Pica  pica 
(magpie) ;  at  Clunie  Water  and  Blackwater,  Totanus  hypoleucus  (common 
sandpiper);  at  Banchory  Devenick,  Ballater  and  Clunie  Water,  Haewa- 
topus  ostralegus  (oyster-catcher)  ;  at  Findon,  Delichon  urbica  (martin), 
apparently  nesting  on  the  cliff'  face,  Anthus  petrosas  (rock  pipit)  nesting, 
Falco  pereyrinus  (peregrine  falcon)  nesting,  large  nesting  colony  of 
Laras  aryentatus  (herring  gull),  13  Coreas  co-mix  (hooded  crow), 
Columba  livia  (rock  dove),  Sola  bassana  (gannet)  in  first  year’s 
plumage,  and  Somateria  aiollissima  (eider  duck)  adult  and  young ;  at 
the  Spittal  of  Glenshee,  Oenanthe  oenanthe  (wheatear).  Mr.  S. 
Austin,  Podiceps  flu  via  tilis  (little  grebe),  two,  at  Connaught  Water  on 
September  17th. 

Paper. — Mr.  E.  B.  Bishop  read  a  paper,  “  More  Notes  on  Orchids,” 
supplied  by  the  South-Eastern  Union  and  illustrated  by  fine  lantern 
slides. 
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October  17th.— Exhibits.— Dr.  Cockayne,  a  box  of  nearly  all  the 
British  species  of  lepidoptera  having  wingless  females,  viz.,  Himera 
jienncu  la  g  and  5  s,  Lycia  hirtaria  g  and  J,  Lycia  hybrid  pilzii, 
Standfuss  (L.  hirtaria  g  x  P.  pomonaria  2  )  g  s  and  $  s,  Poecilopsis 
hybrid  helenae  (P.  pomonaria  g  x  Ithysia  zonaria  2  ),  Poecilopsis 
hybrid  langei  2  (L  zonaria  g  x  P.  pomonaria  2  ),  Ithysia  hybrid 
iuu  i  isont  g  and  2  s  (/.  zonaria  g  x  L.  hirtaria  2  ),  Poecilopsis  hybrid 
smallmani  g  and  2  (P-  lapponaria  g  x  1.  zonaria  2  ),  Ithysia  hybrid 
merae  g  and  g  s  (/.  zonaria  g  x  P.  lapponaria  2  ),  Ithysia  zonaria 
$  s  and  2  s,  Poecilopsis  lapponaria  g  s  and  2  s,  Apocheima  liispidaria 
g  and  2  s,  Phigalia  pedaria  g  s  and  2  s,  one  g  melanic,  Erannis 
defoliaria  g  and  2  s,  Agriopis  marginaria  g  and  melanic  g  ,  and  2  s 
type  and  melanic,  Agriopis  leucophaearia  type  g  ,  andabs.  marmorinaria 
and  merularia,  and  2  s,  A.  anrantiaria  g  and  2  s,  Alsophila  aescularia 
g  and  2  s,  Cheimatohia  brumata  g  and  2  s,  C.  boreata  g  and  2  s, 
Theria  rnpicapraria  g  and  2  s,  Aleucis  pictaria  g  and  2  ,  2  winged 
like  g  though  closely  related  to  l\  rnpicapraria,  Gnophos  obfnscaria  g 
and  fully- winged  2  (the  Continental  (}.  operaria  has  an  almost  wing¬ 
less  2  ),  Orgyia  antiqua  g  and  2  s,  Hepialus  lupulinns  g  and  2  (H. 
pyrcnaicus  has  an  apterous  2  ),  Psychid  g  sp.  ?  Ceylon,  Psychid  2 
wingless  and  legless,  Japan  ?,  from  larva  found  on  dwarf  cedar  in 
London,  bred  August,  1916,  and  pupa  cases  of  I.  zonaria  to  show  that 
in  the  2  they  have  fully-formed  wing  covers. 

Mr.  A.  W.  Mera,  0.  antiqua,  0.  gonostigma,  P.  lapponaria,  A. 
liispidaria,  T.  rnpicapraria,  A.  anrantiaria,  E.  defoliaria,  A.  lencophae- 
ana,  A.  marginaria.,  C.  brumata,  C.  boreata,  also  Ithysia  hybrid 
harrisoni  and  Ithysia  hybrid  merae.  Mr.  B.  Cooper,  2  specimens  of 
/'.  pedaria  (lork),  1.  zonaria  (Cheshire),  A.  liispidaria  (New  Forest), 
P.  lapponaria  (Rannoch),  and  Ithysia  hybrid  harrisoni  with  three  wings 
only.  Mr.  A.  J.  \\  illsdon,  A.  liispidaria,  P.  pedaria,  T.  rnpicapraria, 
A.  anrantiaria,  E.  defoliaria,  A.  marginaria,  I.  zonaria,  A.  aescularia, 
and  C.  brumata.  Mr.  J.  Riches,  0.  antiqua,  (J.  gonostigma,  I.  zonaria, 
A.  aescularia,  A.  anrantiaria,  A.  marginaria,  and  P.  lapponaria.  Mr. 
W.  E.  King,  g  and  2  of  1.  zonaria  from  Wallasey,  and  g  and  2  of 
the  following  from  Chingford  :  A.  liispidaria  and  a  melanic  form,  P. 
pedaria  and  var.  monachana,  A.  aescularia,  A.  leucophaearia  and  var. 
marmorinaria,  C.  brumata,  C.  boreata,  A.  aurantiaria,  A.  marginaria 
and  var.  fuscata,  and  also  a  fine  gynandromorph  left  sidej  right  side  2  , 
E.  defoliaria,  a  very  variable  series,  including  ab.  obscurata,  and  two 
with  the  posterior  wings  very  much  suffused  and  darker  than  any 
previously  taken. 

Mr.  H.  J.  Burkill,  Corylus  avellana  galled  by  Stictodiplosis 
corylina,  collected  L.  J.  Tremayne,  Surrey;  Malra  moschata  galled  by 
Eriophyes  gymnoproctns,  collected  L.  J.  Tremayne,  Surrey,  on  the 
Lepidoptera  Committee’s  outing,  and  Lychnis  dioica  galled  by  Con- 
tar  inia  steini,  collected  H.  J.  Burkill.  Bucks. 

Paper. — Dr.  T.  A.  Chapman,  F.Z.S.,  F.E.S.,  read  extracts  from  a 
most  valuable  and  exhaustive  paper  on  the  “  Apterous  Condition  in 
Lepidoptera,”  which  is  printed  in  these  Transactions.  An  interesting 
discussion  followed. 
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November  7th.  — Exhibits. — Dr.  Cockayne,  a  fine  specimen  of  Attacus 
atlas  7  ,  about  ten  inches  in  wing  expanse,  from  Java.  Mr.  C.  H. 
Williams,  a  variable  series  of  Lasiocampa  quercus  from  Perth,  Church 
Stretton  and  North  Devon,  an  ab.  rufa  from  Inverness,  and  a  series  of 
Endromh  versicolor  from  Sevenoaks.  Mr.  G.  T.  Porritt,  the  olive- 
banded  form  of  1..  quercus,  $nd  a  gynandromorph  of  the  same  species  from 
the  moors  near  Huddersfield  ;  also  a  yellow  3  of  Cosmot riche  potatoria 
from  Cambs.  Mr.  V.  E.  Shaw,  L.  quercus  from  Kent,  and  var.  callunae 
from  the  Isle  of  Arran.  Sec. -Lieut.  H.  B.  Williams,  insects  collected 
in  the  Chilterns  in  1916,  including  a  nice  underside  2  Polyonnnatus 
icarus  with  forewings  striated ;  a  varied  series  of  Brenthis  euphrosyne, 
a  series  of  Asthena  bloiueri  from  Chalfont,  where  2  s  were  fresh  on 
July  21st,  a  rather  late  date  (Dr.  Cockayne  recorded  taking  a  freshly- 
emerged  2  of  A.  blomen  about  the  middle  of  August),  Zyyaena  exidans 
from  Braemar,  Agriades  coridon  and  vars.  from  Royston,  including  a 
fine  2  obsoleta,  sendsyngrapha,  gynandromorphous  forms  and  others ; 
Toxocampa  pastinum  and  Abraxas  sylvata  taken  July  14th,  1916,  in 
Berks. 

Mr.  C.  S.  Nicholson,  herbarium  specimens  of  Cyiiodon  dactylon, 
Persoon,  from  Penzance  and  St.  Michael’s  Mount,  and  Artemisia  stel- 
leriana,  Besser,  from  St.  Michael’s  Mount.  Mr.  Ii.  J.  Burkill,  gall  of 
Diastroplius  rubi  on  Rubus  sp.  ?,  from  Surrey,  on  gravel,  coll.  Mrs.  L. 

J.  Tremayne.  Mr.  W.  E.  Glegg,  photographs  of  (1)  nesting  hole  of 
great  spotted  woodpecker  in  pollard  oak,  near  Chingford,  (2)  nesting 
hole  of  woodpecker,  species  unknown,  near  Woodman’s  Glade,  hole 
enlarged,  tree  decayed  inside,  this  year’s  nest,  (3)  nesting  bole  of  wood¬ 
pecker,  species  unknown,  in  Long  Hills,  hole  enlarged,  tree  decayed, 
nest  several  years  old,  2  and  3  also  in  pollard  oaks. 

Communications.— Mr.  W.  E.  Glegg  recorded  a  number  of  I'lirdus 
iliacus  (redwing),  near  the  Warren,  on  October  22nd,  arrival  apparently 
governed  by  food  supply  ;  Anthus  pratensis  (meadow  pipit),  and  Embe- 
riza  schoeniclus  (reed  buntings),  two  flushed  from  patch  of  Molinia 
varia  in  Monk  Wood,  on  November  5th. 

Paper. — Mr.  R.  Marshman  Wattson  read  a  paper  on  “  English 
Mediaeval  Monasteries,”  illustrated  with  a  fine  series  of  lantern  slides, 
showing  the  costumes  of  the  several  orders,  plans  of  monastic  build¬ 
ings,  and  pictures  of  such  buildings  and  ruins  as  remain. 

November  21st. — Mr.  P.  J.  Hanson  announced  the  addition  of  a 
photograph  of  the  reed  warbler’s  nest  to  the  collection. 

Exhibits. — Dr.  Cockayne,  Pararge  aegeria,  3  and  2  of  the  August 
brood  for  N.  Lines.,  and  3  s  and  2  s  of  the  ordinary  European  form 
from  North-West  Spain,  m  October;  also  full-fed  larvae  and  three 
pupa;,  one  of  the  green  and  two  of  the  .  brown  form.  In  a  dark  box 
more  than  half  of  the  pupae  were  of  the  brown  form.  Mr.  W.  E.  King, 
a  series  of  Agriades  coridon,  from  Dunstable,  in  August,  including  a 
thin  scaled  3  and  broad  banded  3  ,  three  ab.  roystonensis,  one  with  a 
buff  stripe,  ab.  minor  3  and  2  ,  abs.  parisiensis,  obsoleta,  semisyn- 
yrapha,  etc.  Mr.  King  said  that  he  found  no  predominance  of  2  A.  • 
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condon  at  Dunstable,  $  s  were  as  common  as  J  s.  Mr.  J.  Riches, 
Apamea  opluoyra mm  a ,  bred  from  North  London  larvse,  1916. 

Mr.  C.  S.  Nicholson,  herbarium  specimens  of  the  rare  Polygonum 
mantimum,  L.,  from  a  foreshore  in  Cornwall.  Mr.  L.  B.  Hall, 'mosses 
mounted  in  celluloid  cases  for  use  in  the  field,  including  Fontinalis 
squamosa,  Hypnum  cristacastreiisis,  etc. 

Communications.  Mr.  H.  .J.  Burkill  recorded  a  foreign  phalloid 
fungus  ( Lysurus  sp.  ?)  at  Chiswick,  on  a  bank  where  stable  refuse  was 
deposited. 

-r,.  J-  Sillies  read  a  valuable  paper  on  “  Aspects  of 

jud  Lite  in  Lurope,  which  is  printed  in  these  Transactions.  A 
discussion  followed. 

December  5th.— Communications, — Mr.  W.  E.  Glegg  reported 
Tn,'([": *  *liacus  (redwing)  singing,  near  Fairmead,  on  December  2nd  ; 
at  \\  althamstow  reservoirs,  Querquedula  crecca  (teal),  20,  on  December 
2nd.  Mr.  Austin,  Lim nocry ptes  gallin ula  (jack  snipe),  at  Fairmead,  on 
November  26th. 

Official  Business.— The  Report  of  the  Council,  the  Treasurer’s 
Accounts,,  the  Report  of  the  President  of  the  Research  Section,  the 
Li  iiauan  s  Report,  and  the  Report  of  the  Oological  Curator,  were 
presented  and  adopted. 

The  best  thanks  of  the  Society  were  presented  to  Mr.  W.  E.  Glegg 
for  his  services  as  Librarian  on  his  retirement  from  that  office. 

The  following  officers  were  elected  : — 

President.— Dr.  E.  A.  Cockayne. 

Vice-Presidents.— Rev.  C.  R.  N.  Burrows,  Messrs.  A.  W.  Bacot, 
M.  Greenwood,  jun.,  F.  J.  Hanbury,  A.  W.  Mera,  L.  B.  Prout,  and  R. 
W .  Robbins. 

Librarians. — W.  H.  Bell  and  A.  L.  Mera. 

Curators. — S.  Austin,  C.  S.  Nicholson,  and  L.  W.  Newman. 

President  of  Research  Section. — E.  B.  Bishop. 

Treasurer. — F.  G.  Dell. 

Secretaries. — V.  Eric  Shaw  and  J.  Ross. 

Messrs.  H.  J.  Burkill,  L.  B.  Hall,  P.  J.  Hanson,  W.  E.  King,  and 
L.  J..  Tremayne,  members  of  the  Council. 

December  19  th. — Exhibit. — Mr.  J.  Ross,  specimens  of  the 
hepatic  Ptilidium  pulcherrimum  from  Epping  Forest,  probably  a  new 
record  for  South-Eastern  England,  the  nearest  stations  previously 
recorded  being  Derbyshire  and  South  Somerset.  The  plants  exhibited 
were  collected  from  the  trunk  of  an  oak  in  a  damp  situation  ;  the  trunk 
of  the  tree  slants  to  the  south,  and  the  plants  were  on  the  north  side. 

Communications. — Mr.  Glegg  reported  Coccothraustes  coccothraustes 
(hawfinch),  a  single  bird,  near  the  Warren,  Epping  Forest,  on  Decem¬ 
ber  10th,  sitting  boldly  on  the  top  of  a  small  bush. 

Mr.  T.  H.  Briggs,  Rock  House,  Lynmouth,  Devon,  was  elected  a 
member. 

President  s  Address. — Dr.  Cockayne  read  his  address  as  President 
for  1916.  The  address  is  printed  in  these  Transactions. 
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Another  year  of  war  conditions  has  been  passed  through  ;  it  has 
been  a  period  of  restricted  activity  for  the  Society  because  of  the  con¬ 
ditions  and  because  of  the  enlistment  of  more  of  our  members  in  the 
Army.  Over  thirty  members  of  the  Society  are  now,  or  have  been,  on 
active  service. 

With  great  sorrow  we  record  the  loss  of  Second-Lieutenant  Frank 
Reynolds,  of  the  Sherwood  Foresters,  and  Mr.  S.  G.  Lewis,  of  the 
Universities  and  Public  Schools’  P>att.  Royal  Fusiliers.  Both  these 
members  were  keen  students  of  bird  life,  and  Second  Lieutenant  Rey¬ 
nolds  took  a  particularly  active  interest  in  the  work  of  the  Ornitho¬ 
logical  Research  Committee,  and  in  his  branch  w’as  a  worker  of  great 
promise.  These  are  the  only  losses  at  the  Front  of  which  your  Council 
has  knowledge  at  present,  but  several  others  of  our  members  have  been 
wounded  ;  these,  ■we  are  glad  to  say,  have  either  recovered  and  are  again 
on  service,  or  are  well  on  the  way  to  recovery. 

Although  many  members  are  serving  in  the  Forces,  and  others  are 
too  busily  engaged  in  national  work  to  follow  their  usual  pursuits  in 
natural  history,  the  Society  has  been  able,  largely  through  the  efforts 
of  a  nucleus  of  members  over  military  age,  to  continue  its  work. 

The  Branch  at  Woodford  has  suspended  the  holding  of  meetings. 
Many  members  associated  with  the  Branch  were  of  military  age,  and 
their  enlistment  and  the  absorption  of  others  in  work  arising  from  war 
conditions  so  reduced  the  numbers  attending  meetings,  that  it  became 
inadvisable  to  continue.  The  Chingford  Branch,  with  Canon  Russell 
as  Chairman,  and  Mr.  Fj.  Samuelson  as  Secretary,  has  held  successful 
and  encouraging  meetings  despite  the  adverse  circumstances. 

A  series  of  valuable  meetings  has  been  held  at  Salisbury  House, 
notwithstanding  the  decision  to  rely  almost  entirely  on  our  own  mem¬ 
bers  for  papers.  The  members  studying  the  Lepidoptera  have  made 
numerous  fine  exhibits,  and  plant  galls  have  been  frequently  shown, 
some  of  the  galls  being  new  records  for  Britain  and  others  rare. 

The  work  of  the  Research  Section  has  perhaps  suffered  less  than 
that  of  the  Society  generally  from  the  loss  of  members  on  service, 
though  the  Lepidoptera  Committee  has  been  deprived  of  the  help  of 
prominent  members.  A  Plant  Gall  Committee  has  been  formed,  and 
through  the  efforts  of  some  enthusiastic  members  a  good  start  has  been 
made.  Mr.  Burkill,  who  is  Secretary,  has  had  much  work  thrown 
upon  him  in  identifying  galls  that  other  members  have  collected. 

Although  this  sphere  of  new  work  has  opened,  it  is  not  to  be  ex¬ 
pected  that  anj1,  advance  movement  by  the  Society  can  be  made  at 
present.  Generous  help  has  been  given  by  many  of  the  older  members 
in  time,  energy  and  money,  and  the  publication  of  the  Transactions 
has  been  entirely  met  by  subscriptions.  To  those  members  the  Council 
would  tender  its  special  thanks,  and  although  recognising  that  the 
present  is  no  time  for  expansion,  would  welcome  suggestions  for  that 
progress  and  development  that  it  is  hoped  to  achieve  when  normal  times 
return. 
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RESEARCH  BOARD.  ANNUAL  REPORT  for  1916. 

1.  The  Research  Board  for  1916  has  comprised  Mr.  E.  B. 
Bishop  as  President,  Mr.  R.  W.  Robbins,  Mr.  W.  E.  Glegg  and  Mr.  S. 
Austin,  with  Mr.  L.  J.  Tremayne  as  Secretary. 

2.  Reports  of  the  various  Committees  are  annexed.  Practically 
all  of  them  have  been  seriously  handicapped  during  the  year  by  war 
conditions  and  by  the  various  calls  which  the  war  has  made  upon  their 
members.  But  all  of  them  are  fully  alive  and  continuing  to  do  useful 
work. 

3.  The  Board  has  especially  to  sympathise  with  the  Ornithological 
Committee  in  the  loss  of  Mr.  Frank  Reynolds,  who  has  recently  been 
killed  in  action.  He  was  a  most  promising  young  member,  Avho  bad 
already  done  good  service  to  his  own  Committee,  and  whose  assist¬ 
ance  the  Board  had  hoped  to  procure  later  in  other  capacities. 

d.  The  new  Gall  Committee  referred  to  in  last  year’s  Report  has 
actually  come  into  existence  during  1916,  under  the  auspices  of  Mr.  H. 
J.  Burkill.  The  Committee  has  a  wide  field  of  usefulness  before  it, 
and  should  offer  special  opportunities  for  original  research  to  young 
members  who  have  not  decided  in  which  department  of  Natural 
History  they  shall  specialise. 

5.  The  second  annual  week-end  of  the  Research  Board  was  spent 
during  May  12th  to  15th  at  “The  Two  Brewers’  Hotel,”  Chipperfield, 
Herts.*  It  was  in  every  way  a  success.  Altogether  twelve  members 
and  visitors  were  present  for  the  whole  or  part  of  the  time.  The 
Botanical  Records  on  this  occasion  were  of  considerable  interest. 

6.  The  question  of  providing  maps  of  the  district  for  the  use  of 
those  who  are  at  work  upon  its  records  has  been  considered  by  the 
Board  during  1916.  It  cannot  be  said  that  this  matter  has  yet  been 
placed  on  a  satisfactory  footing,  as  this  would  necessitate  expenses 
which  cannot  at  present  be  met.  Meanwhile,  two  members  of  the 
Board,  Messrs.  Robbins  and  Austin,  have  undertaken  to  mark  the 
boundaries  of  the  Society’s  district  and  sub-divisions  on  any  maps 
which  members  like  to  send  them  for  this  purpose.  The  thanks  of  all 
members  are  due  to  Messrs.  Robbins  and  Austin  for  undertaking  this 
useful  work,  and  it  is  hoped  their  offer  will  be  widely  utilized. 

7.  The  Board  has  to  regret  the  loss  during  the  year  of  Mr.  H.  B. 
Williams  on  his  going  on  active  service,  and  of  Mr.  C.  S.  Nicholson  on 
account  of  health  ;  and  to  acknowledge  thankfully  the  services  rendered 
by  these  members  in  the  past.  It  is  hoped  their  loss  will  be  temporary 
only. 

8.  The  Board,  like  its  Committees,  has  been  materially  handi¬ 
capped  by  war  conditions  in  1916 ;  but  it  has  kept  in  close  touch  with 
all  its  Committees,  and  hopes  still  to  be  able  to  render  them  any 
assistance  they  may  require.  Other  important  matters  have  been 
receiving  attention  during  the  year,  and  will  be  further  dealt  with  next 
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year  if  possible,  but  at  present  there  is  nothing  definite  thereunder  to 
lay  before  the  Council. 

E.  B.  Bishop,  President  of  the  Research  Section. 


ARCHAEOLOGICAL  COMMITTEE.  EIGHTH  ANNUAL  REPORT. 

1.  During  the  year  1916  the  Committee  has  made  the  following 
inspections : — 

Within  the  Society's  Local  District. 

(a)  February  12th,  Allhallows  Church,  Barking-by-the-Tower. 

(b)  April  15th,  South  Mimms  Church,  Middlesex. 

(c)  October  7th,  Waltham  Abbey  Church,  Essex. 

Outside  the  Local  District. 

(d)  July  15th,  Battle  Abbey,  Sussex.  The  visit  to  Battle  Abbey 

was  the  occasion  of  the  annual  week  end  inspection,  and 
was  fully  up  to  the  average  in  interest  and  enjoyment. 
The  party  stayed  at  the  George  Hotel,  Battle,  and  con¬ 
sisted  of  seven  members  and  one  visitor,  being  joined  by 
two  more  visitors  for  the  inspection  of  the  Abbey. 

2.  The  following  papers  have  been  provided  at  the  instance  of  the 
Committee  and  read  at  the  meetings  of  the  Society  at  Salisbury  House, 
viz.  : — 

(a)  March  7th,  “  A  visit  to  Tunis  and  Carthage,”  by  Sir  R. 

Armstrong-Jones,  F.S.A. 

(b)  November  7th,  “English  Mediaeval  Monasteries,”  by  R. 

Marshman  Wattson. 

3.  The  paper  read  before  the  Society  on  June  1st,  1915,  by  Miss 
F.  Bagust,  on  “The  Treatment  of  Nature  in  English  Gothic  Design,” 
has  been  published  in  the  volume  of  Transactions  for  that  year. 

4.  The  Committee  is  of  opinion  that  the  volumes  of  “Itineraries,” 
published  by  the  Ancient  Monuments  Commission,  which  include  part 
or  whole  of  the  area  embraced  by  the  Society’s  Local  District,  should 
be  procured  and  placed  in  the  library.  It  is  hoped  that  this  may 
shortly  be  arranged. 

5.  Our  member  Dr.  Wm.  Simpson  has  recently  joined  the 
R.A.M.C.,  and  the  Committee  will  for  a  time  be  losing  his  active  and 
valuable  co-opeiation.  The  membership  of  the  Committee  remains 
unchanged,  viz.,  9. 

E.  B.  Bishop,  Chairman. 

S.  Austin,  LJ on.  Sec. 

November  1th,  1916. 
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REPORT  OF  BOTANICAL  COMMITTEE. 

42,  Avenue  Road, 

Highgate,  N., 

December  3rd,  1916. 

The  Chairman  of  the  Research  Board, 

London  Natural  History  Society. 

Dear  Sir, 

The  work  of  the  Botanical  Committee  during  the  year  1916  has 
been  very  limited  so  far  as  the  Northern  district  has  been  concerned. 
Very  little  field  work  has  been  done,  and  the  records  of  plants  observed 
in  the  North  which  have  reached  the  Secretary  have  been  very  few. 

This  is  probably  due  to  the  pressure  of  work  which  has  fallen  on 
the  shoulders  of  most  of  the  members,  and,  further,  to  the  fact  that 
the  work  of  these  records  is  nearing  its  conclusion,  and  consequently 
the  information  as  to  the  rarer  plants  needs  closer  application  in  the 
field  than  members  can  find  time  to  give. 

The  Herbarium  has  continued  to  be  used  at  the  meetings,  and  in 
this  respect  the  Hanbury-King  Collection  has  been  found  to  be  of  the 
greatest  use,  and  it  is  hoped  that  in  better  times  there  will  be  con¬ 
siderable  enlargement  found  to  be  possible  in  the  local  and  in  the 
main  collection. 

I  remain, 

Yours  faithfully, 

C.  S.  Nicholson. 


SOUTHERN  DISTRICT  BOTANICAL  COMMITTEE.  REPORT 

FOR  1916. 

The  task  of  recording  the  Flora  of  the  Southern  District  of  our 
area  progresses  all  too  slowly.  Correspondents  and  helpers  are  needed 
in  all  the  sub-divisions,  but  especially  in  2  (Wimbledon),  4  (Norwood), 
6  (Caterham),  and  9  (Kent  Marshes). 

114  additional  species  have  been  recorded  during  the  year,  the  most 
noteworthy  being  as  follows  : — 


Ranunculus  Lingua ,  L. 
Alyssum  incanum,  L. 
Saponaria  Vaccaria,  L. 
Stellaria  palustris,  Retz. 
Hypericum  montanum,  L. 
Trifolium  subterraneum ,  L. 
Potentilla  argentea,  L. 
Hippuris  vulgaris,  L. 
Galium  tricorne,  Stokes. 
Cnicus  pratensis,  Willd. 
Phyteuma  orbiculare,  L. 
Campanula  ylomerata,  L. 
Hottonia  palustris,  L. 
Anchusa  sempervirens ,  L. 


Mini  ulus  Langsdorffii,  Donn. 
Lathraea  Squamaria,  L. 

Ajuga  Chamaepitys,  Schreb. 

Viscum  album,  L.  (2  sub-divisions). 
Thesium  humifusum,  DC. 
Spiranthes  spiralis,  Koch. 

Aceras  antkropophora,  Br. 

Iris  foetid issima,  L. 

Damasonium  Alisma,  Mill. 

Sci  rpus  triqueter,  L. 

Car  ex  elongata,  L. 

,,  Pseudo-Cyperus,  L. 
Catabrosa  aquatica,  Beauv. 
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In  addition,  Geranium  jiratense,  L.,  recorded  in  1915  Report  from 
a  somewhat  doubtful  station,  has  this  year  been  recorded  in  wild 
situations  in  two  other  sub  divisions. 

It  has  been  found  advisable  not  to  restrict  records  to  the  1913 
limit,  mentioned  in  last  year’s  Report. 

Two  formal  meetings  of  the  Committee  have  been  held  during  the 
year. 

Botanical  records  from  the  Southern  District,  with  full  data  and 
specimens  (fresh  or  dried),  wherever  possible,  will  be  very  welcome. 

E.  B.  Bishop,  Secretary  and  Recorder. 

November  13th,  1916. 


LEPIDOPTERA  COMMITTEE.  REPORT  FOR  1916. 

1.  The  Committee  has  been  still  very  handicapped  in  1916  by  war 
conditions.  Following  the  loss  of  Mr.  H.  B.  Williams,  Mr.  Worsley 
Wood  has  gone  on  active  service,  and  other  members  have  undertaken 
duties  occupying  part  of  their  time.  Hence  it  has  been  almost  im¬ 
possible  to  keep  the  work  of  the  Committee  on  a  normal  basis. 

2.  A  few  records  have  been  contributed  during  the  year  from 
various  sources,  but  they  have  been  very  few  owing  to  the  matters 
mentioned  above.  Dr.  E.  A.  Cockayne  has  now  taken  charge  of  the 
records,  and  all  such  should  be  sent  to  him  direct. 

3.  Four  meetings  of  the  Committee  and  one  excursion  have  been 
held  during  the  year,  but  unfortunately  the  annual  week-end  fell 
through  for  the  first  time,  as  we  were  unable  to  obtain  accommodation 
at  the  inn  where  it  had  been  proposed  to  stay,  and  the  party  in  any 
case  could  only  have  been  got  together  with  great  difficulty. 

4.  The  Committee  has  continued  to  do  what  it  could  to  stimulate 
the  Lepidoptera  interest  in  the  Society.  A  number  of  special  exhibitions 
have  been  arranged,  and  also  a  few  papers  and  discussions.  For  the  most 
part  these  have  been  successful.  The  practice  obtains  now  of  circular¬ 
ising  all  Lepidopfcerists  in  the  Society  before  items  of  this  kind,  and 
the  results  have  generally  been  good. 

Lawrence  J.  Tremayne,  Chairman  and  Secretary. 

November  9th,  1916. 


ORNITHOLOGICAL  RESEARCH  COMMITTEE.  ANNUAL 
REPORT  FOR  1916. 

Circumstances  still  compel  the  Committee  to  confine  its  attention 
to  that  part  of  the  Society’s  district  which  lies  north  of  the  Thames. 
Four  occurrences  and  one  nesting  species,  new  to  this  area,  have  been 
recorded  during  the  year,  bringing  the  totals  up  to  146  and  88 
respectively. 

Newr  occurrences  : — 

Syrrhaptes  paradoxus  (Pallas’  Sand  Grouse).  At  noon  on 
Monday,  September  23rd,  1907,  one  seen  flying  over  at  Hendon 
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by  Mr.  W.  Wells  Bladen.  See  “  British  Birds,”  vol.  1,  p.  190. 

Halia'etus  albicilla  (White-tailed  Eagle).  One  seen  over  the  Park, 
Weald  Hall,  Brentwood,  on  the  6th  February,  1909.  Recorded 
by  Mr.  Christopher  J.  H.  Tower.  See  “  British  Birds,”  vol.  2, 
p.  383. 

P andion  halia'etus  (Osprey).  One  appeared  in  the  Park,  Weald 
Hall,  Brentwood,  from  11th  to  24th  October,  1903.  Recorded 
by  Mr.  Christopher  J.  H.  Tower.  See  “  British  Birds,”  vol.  2, 
p.  383. 

Stercorariiis  parasiticus  (Richardson’s  Skua).  Mr.  E.  D.  Cumming 
writes  (“Field,”  May  27th,  1916)  that  he  saw  an  Arctic  (i.e., 
Richardson’s)  Skua  pass  over  Hyde  Park,  low  down,  on  May 
16th,  1916.  See  “British  Birds,”  vol.  10,  p.  70. 

The  new  nesting  species  is  that  of : — 

Gallinago  gallinago  (Common  Snipe).  Nest  found  in  Sewage 
Farm,  Theydon  Bois,  early  in  May,  1916.  Mr.  F.  J.  Stubbs, 
who  is  responsible  for  the  record,  saw  one  of  the  eggs. 
Reported  per  W.  E.  G. 

Other  interesting  records  are 

Caccabis  rufa  (Red-legged  Partridge).  Nest  with  five  eggs, 
16  feet  up  a  tree,  in  a  hollow,  amongst  ivy,  near  Theydon 
Bois,  on  May  18th,  1916.  Reported  by  Mr.  F.  J.  Stubbs  per 
W.  E.  G. 

Charadrius  apricanus  (Golden  Plover).  Fairly  abundant  in 
February,  1916,  near  Theydon  Bois.  Reported  by  Mr.  F.  J. 
Stubbs,  per  S.  A. 

Limnocri/ptes  gallinula  (Jack  Snipe).  One  seen  at  Passingford 
Bridge,  April  21st,  1916.  Reported  by  Mr.  F.  J.  Stubbs  per 
S.  A. 

Two  identified  at  Walthamstow  Reservoirs,  January  26th,  1916. 
Reported  by  Mr.  S.  Austin.  One  obtained  Sewage  Farm, 
Angel  Road,  Edmonton,  February  12th,  1916.  Reported  by 
Mr.  W.  E.  Glegg. 

Pwi lenins  arquata  (Curlew).  A  flock  heard  calling  loudly, 
flying  over  Theydon  Bois,  July  20th,  1916.  Reported  by 
Mr.  F.  J.  Stubbs  per  S.  A. 

Querquedula  crecca  (Common  Teal).  Over  fifty  observed,  Wal¬ 
thamstow  Reservoirs,  December  27th,  1915.  Reported  by 
Mr.  W.  E.  Glegg. 

Mareca  penelope  (Widgeon).  Female  obtained,  Sewage  Farm, 
Angel  Road,  Edmonton,  February  12th,  1916.  Reported  by 
Mr.  W.  E.  Glegg. 

Cinclus  c.  britannicus  (British  Dipper).  On  April  5th,  1916,  I 
saw,  in  a  partially  flooded  field  near  Hatfield,  a  Dipper 
apparently  of  the  British  form.  W.  Rowan.  See  “British 
Birds,”  vol.  10,  p.  43. 

Lanins  excubitor  (Great  Grey  Shrike).  Mr.  W.  Howlett  states 
(“  Field,”  June  3rd,  1916,  p.  881)  that  he  saw  one  at  Ching- 
ford  on  May  24th,  1916.  See  “  British  Birds,”  vol.  10,  p.  46. 

Micropus  apus  (Swift).  Four  observed  flying  over  Staines 
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Reservoir  on  April  21st,  1916.  This  is  six  days  earlier  than 
any  other  of  the  Society’s  records.  Reports  from  other 
observers  indicate  that  this  unusually  early  arrival  was  fairly 
general.  Reported  by  Mr.  W.  E.  Glegg. 

The  Committee  has  held  during  the  year  nine  meetings,  five  of 
which  were  informal. 

The  “ringing”  accomplished  in  connection  with  the  “British  Birds” 
marking  scheme  has  dropped  to  the  almost  nominal  number  of  41. 

One  recovery  is  reported  :  — 

Turdux  merula  (Blackbird),  ringed  at  Nazeing,  Essex,  May  9th, 
1915,  recovered  at  Napton,  near  Rugby',  December  23rd,  1915. 

The  Committee  has  provided  four  papers  for  the  syllabus : — 
January  4th,  “The  London  Gulls,”  by  F.  J.  Stubbs;  April  18th, 
“Uncommon  British  Birds,”  by  P.  J.  Hanson;  November  21st, 
“  Aspects  of  Bird  Life  in  Europe,”  by  J.  A.  Simes  ;  and  January  28th, 
“  Shore-breeding  Birds,”  by  P.  J.  Hanson  and  W.  E.  Glegg,  at 
Woodford. 

It  has  been  decided  to  publish  annually  a  report  on  the  birds  of 
Epping  Forest  in  the  form  of  a  diary.  This  has  been  compiled  during 
the  present  year  and  is  published  in  these  Transactions. 

The  photographic  collection  has  been  increased  byr  the  addition  of 
several  of  Mr.  P.  J.  Hanson’s  photographs. 

The  death  of  2nd  Lieut.  F.  Reynolds  is  a  serious  loss  to  the  Society 
and  particularly  to  the  ornithologists  with  whom  be  was  most  closely 
associated.  Lieut.  Reynolds  possessed  a  considerable  amount  of  first¬ 
hand  knowledge  of  bird-life,  and  was  a  very'  promising  student.  He 
was  a  clean -souled  young  Briton  of  the  type  that  the  country  can  ill- 
afford  to  spare,  and  the  members  of  the  Committee  mourn  the  loss  of 
an  esteemed  and  respected  friend  and  colleague. 

For  the  Ornithological  Committee, 

William  E.  Glkgg,  Secretary. 

November  3rd ,  1916. 


REPORT  OF  THE  PLANT-GALL  COMMITTEE  FOR  1916. 

The  Plant-Gall  Committee  came  into  existence  early  in  the  year, 
and  a  list  of  additions  to  Mr.  Swanton’s  catalogue  for  England  was 
published  in  “The  Entomologist”  for  January.  These  were  chiefly 
from  localities  outside  the  Society’s  area,  but  the  following  records 
seem  to  come  within  the  special  district 

Badicula  amphibia,  Druce,  galled  by  Dasyneura  sisymbrii,  Schrank., 
Heathrow,  Middlesex. 

Vida  cracca,  Linn.,  by  Perrisia  viciae,  Kieff.,  near  Betchworth, 
Surrey. 

Kpilobium  anyustifolium,  Linn.,  by  Perrisia  Kieferiana,  Rubs., 
Toth  ill,  Surrey. 
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6 alintn  saxatile ,  Linn.,  by  Eriophyes  yalii,  Karp.,  near  Befcchworth, 
Surrey. 

Leontodon  hispidum,  Linn.,  by  Tylenchus,  sp.,  near  Betchworth 

Surrey. 

Salix  fratjiln,  Linn.,  by  (i.)  Cryptocampus  testaceipes,  Zadd,,  Barnes, 
Surrey,  (ii.)  Eriophyes  (?  triradiatus),  abundant  on  the  towpath 
between  Kew  Bridge  and  Putney,  where  it  is  spreadily  rapidly.  It 
also  occurs  on  Barnes  Common  and  at  Earlsfield,  Surrey ;  Chiswick 
Mall,  Red  Lion  Square,  Holborn,  and  Golder’s  Green  (Dr.  Cockayne), 
Middlesex  ;  and  round  Woodford  Green,  Essex. 

Salix  caprea,  Linn.,  by  Rhabdophaga  nervorum ,  Kieff.,  Esher,  Surrey. 

S-  cinerea ,  Linn.,  by  Pontania  pedunculi,  Hartig,  Wimbledon, 
Surrey. 

S.  repens,  Linn.,  by  (i.)  Rhabdophaga  rosariella,  Kieff.,  Esher,  Surrey, 
(ii.)  R.  salicis,  Schrank.,  Esher,  Surrey. 

Populus  nigra,  Linn.,  by  Pemphigus  marsupialis,  Courchet,  Chis¬ 
wick,  Middlesex,  and  Petersham,  Surrey. 

Malva  moscliata,  Linn.,  by  Eriophyes  yymtioproctus,  Nal.,  then 
recorded  from  Bucks,  has  since  been  found  near  Oxshott,  Surrey. 
(Mrs.  Tremayne.) 

Pgr  us  tormmalis,  Ehrh.,  by  EHophyes  pyri,  Pagnst.,  Middlesex,  and 
near  Uxbridge  and  Fulmer,  Bucks. 

Lychnis  dioica,  Linn.,  by  ContaHnia  steini,  Karsch,  near  Fulmer, 
Bucks. 

Lamium  album,  Linn.,  by  Macrolabis  corruiians,  F.  Low.,  Chiswick, 
Middlesex. 

H.  J.  Burkijll, 

January ,  1917. 


CHINGFORD  BRANCH.  REPORT  FOR  1916. 

Notwithstanding  the  unfavourable  conditions  of  1916,  the  interest 
in  the  Chingford  Branch  has  been  more  than  maintained,  and  there 
has  been  a  small  accession  of  membership  which  will  be  still  further 
increased  next  year. 

There  was,  unfortunately,  a  sad  loss  in  the  death  of  Mr.  S.  G. 
Lewis,  who  was  killed  in  action  in  France. 

The  largest  attendance  during  the  year  was  37,  the  smallest  muster 
was  14,  the  average  total  attendance  being  22,  or  a  better  average  than 
either  1915  or  1914. 

The  papers  read  and  lectures  delivered  were  as  follows : — “A  Visit  to 
Tunis,”  by  Sir  R.  Armstrong- Jones,  M.D.;  “The  Life  History  of  some 
Common  Insects,”  by  C.  Nicholson,  F.E.S. ;  “Liverworts,”  by  J.  Ross; 
“The  Story  of  My  Water  Garden,”  by  F.  G.  Gould;  “Natural 
Features  in  English  Place  Names,”  by  Rev.  W.  H.  Dewhurst,  M.A.  ; 
“  A  Garden  that  I  Love,”  by  E.  Bernard  Cook  ;  “  Lepidoptera  Notes 
and  Exhibits  of  a  Collector,”  by  R.  T.  Bowman  ;  “  Wind,  Cloud  and 
Sunshine,”  by  C.  H.  Lees,  D.Sc.,  F.R.S. 
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It  is  satisfactory  to  note  that,  with  one  exception,  all  these  lectures 
were  delivered  by  members  of 'the  Society,  and  still  more  satisfactory 
to  record  the  fact  that,  without  exception,  they  all  attained  a  high 
standard  and  were  greatly  appreciated  by  the  audience,  as  was  shown 
by  the  keen  discussions  which  took  place  after  them. 

The  Chairman  for  the  ensuing  year  is  Rev.  Canon  Russell,  M.A., 
and  the  Local  Secretary,  E.  Samuelson,  39,  The  Ridgeway,  Chingford. 
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PRESIDENTIAL  ADDRESS. 


(Read  December  19th,  1916,  by  E.  A.  COCKAYNE,  M.A.,  D.M.  FRCP 

F.E.S.)  '  ‘  ’’ 

Through  the  eighteenth  and  the  first  half  of  the  nineteenth 
centuries  we  frequently  find  nebulous  outlines  of  the  idea  that  animals 
and  plants  had  reached  their  present  stage  of  development  by  a  long 
process  of  alteration  from  primitive  and  more  closely  related  forms. 
These  ideas  of  evolution  took  definite  shape  through  the  publication  of 
Darwin’s  “  Origin  of  Species,”  and  were  supported  by  such  a  vast  array 
of  facts  that  most  thinking  minds  were  soon  persuaded  of  their  funda¬ 
mental  truth.  Darwin’s  theories  of  Natural  Selection  and  of  Sexual 
Selection,  explanations  of  the  way  in  which  evolution  had  progressed, 
were  also  accepted  at  first  by  the  majority  of  those  who  were  able  to 
believe  in  the  central  fact  of  evolution.  But  as  time  went  on  and  facts 
unknown  to  Darwin  were  recorded  and  collated,  it  was  recognised  that 
his  theories  failed  to  cover  the  whole  ground.  De  Vries,  in  his  Muta¬ 
tion  Theory,  based  largely  on  his  experiments  with  (Enothera,  an 
evening  primrose,  called  attention  to  the  fact  that  besides  the  gradual 
almost  imperceptible  variations,  on  which  Darwin  relied,  sudden  big 
changes  in  living  things  took  place,  and  might  be  hereditary. 

Some  scientists  were  so  struck  by  this  that  they  almost  discarded 
the  theories  of  Darwin,  believing  with  de  Vries  that  each  organism 
passes  through  periods  of  instability,  in  which  enormous  evolutionary 
advances  occur,  followed  by  periods  of  comparative  stability.  This 
theory  also  made  possible  an  agreement  with  the  Geologists,  who  at 
that  time  were  unwilling  to  allow  sufficient  age  to  the  earth  to  admit 
of  the  very  slow  evolutionary  changes  of  the  Darwinians. 

The  rediscovery  in  1900  of  Gregor  Mendel’s  account  of  his  experi¬ 
ments,  originally  published  in  1865,  only  a  few  years  after  the  publica¬ 
tion  of  the  “  Origin  of  Species,”  brought  into  great  prominence  the 
Mendelian  theory  of  Heredity.  This  led  to  an  enormous  amount  of 
exact  work  on  problems  of  heredity  in  animals  and  plants,  and,  what¬ 
ever  may  be  the  eventual  fate  of  the  theory  itself,  these  cannot  fail  to 
be  of  immense  value  in  the  future. 

Bateson  may  be  taken  as  a  prominent  and  complete  exponent  of 
this  Mendelian  theory,  the  essential  basis  of  which  is  that  each  charac¬ 
ter,  structural,  chemical,  or  mental,  in  every  animal  and  plant,  is  due 
to  a  definite  factor,  which  is  handed  down  as  a  whole  from  generation 
to  generation. 

This  is  obviously  entirely  opposed  to  the  Law  of  Ancestral  Heredity 
put  forward  by  Galton,  who  thought  that  every  individual  possessed  a 
united  heritage,  of  which  half  was  derived  from  each  parent,  quarter 
from  each  grandparent,  and  so  on.  There  is  a  certain  element  of  truth 
in  Galton’s  law,  but  it  in  no  way  explains  the  differences  in  the  various 
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children  of  the  same  parents,  differences  for  which  the  Mendelian 
theory  offers  an  adequate  explanation. 

To  complete  his  theory  of  Heredity  it  became  necessary  for  Darwin 
to  offer  some  explanation  of  its  mechanism.  This  he  did  in  his  theory 
of  Pangenesis,  in  which  he  suggested  that  concrete  bodies  existed  and 
acted  as  the  carriers  of  structural  and  other  peculiarities.  He  named 
the  bodies  gemmules,  and  they  foreshadowed  the  factors  of  Mendel. 
The  determinants  of  Weissmann’s  theory  of  later  date  still  more  closely 
corresponded  to  Mendel’s  factors. 

Microscopical  investigation  by  Cytologists  has  produced  an  imposing 
mass  of  evidence  that  the  Mendelian  factors,  though  not  recognisable 
individually,  can  be  seen  in  aggregate  in  each  of  the  cells  of  the  plant 
or  animal  body.  They  are  in  the  form  of  small  collections  of  a  sub¬ 
stance  found  only  in  the  nucleus  or  central  part  of  each  cell  and  stain 
with  dyes  in  a  very  characteristic  way. 

This  substance  is  known  as  chromatin,  and  the  minute  aggrega¬ 
tions  of  it  are  known  as  chromosomes,  The  number  of  chromosomes 
differs  in  different  animals  and  plants,  but  is,  with  rare  exceptions, 
constant  for  each  species.  Without  entering  into  details  it  may  be 
said  that  the  behaviour  of  the  chromosomes,  both  in  the  body  cells  and 
in  the  germ  cells,  is  in  accordance  with  the  requirements  of  the 
Mendelian  theory. 

Reduction  in  the  number  of  chromosomes  always  occurs  during  the 
development  of  the  germ  cells,  both  male  and  female,  and  this  accounts 
for  the  fact,  vital  to  the  theory,  that  all  the  factors  present  in  each 
body  cell  are  not  present  in  each  germ  cell.  The  germ  cells  only  carry 
half  the  number  present  in  the  body  cells.  If  in  the  body  cells  two 
factors  for  a  given  character  are  present,  each  germ  cell  will  receive 
one  ot  them,  but  if  only  one  factor  for  the  character  is  present,  only 
half  the  germ  cells  will  possess  it  and  the  others  will  not  contain  it. 

An  individual  possessing  a  factor  which  another  does  not  possess  is 
a  dominant  in  regard  to  that  factor,  the  other  without  it  being  a 
recessive  for  that  particular  factor.  And  an  individual  possessing  in 
its  body  cells  two  factors  for  a  given  character  is  said  to  be  homozygous, 
because  all  its  germ  cells  must  alike  contain  that  factor,  though  only 
single. 

An  individual  having  only  one  factor  for  a  given  character  in  its 
body  cells  is  heterozygous;  half  its  germ  cells  will  possess  it,  half  will 
be  without  it. 

The  outward  appearance  of  the  heterozygote  may  be  intermediate 
between'  individuals  possessing  two  factors  and  those  with  none,  but 
more  often  it  is  indistinguishable  from  an  individual  with  two  factors, 
a  homozygous  dominant. 

An  organism  cannot  pass  on  to  its  offspring  a  factor  which  it  did 
not  itself  receive  in  fertilisation,  and  parents,  which  are  both  destitute 
of  a  factor,  can  only  produce  offspring  equally  destitute  of  it. 

Many  apparent  exceptions  to  the  simple  law  were  found,  and  a 
considerable  number  of  them  were  discovered  to  be  due  to  the  existence 
of  factors  which  caused  no  external  difference  in  the  appearance  of  the 
organism  possessing  them,  but  which  prevented  some  other  factor  from 
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in  the  usuai  ",ay- Tt,ese  ,aeto1'8  «•  k“-“ « 
Another  apparent  exception  to  the  sharp  hard-and-fast  demn.^ti™ 
bv^hTe  1D?1VldUalfS  P°?sesfing  a  factor  and  those  without  it,  is  afforded 
colour  pattern?6  “  a  pe,'fecl  of  structure  or 

In  more  than  one  instance  it  has  been  proved  that  such  gradations 
are  due  to  the  presence  of  a  number  of  separate  factors  for  closely 
similar  structures  or  patterns.  By  long  and  laborious  breeding 
breeding  experiments  these  factors  could  be  isolated.  ° 

ill any  other  apparent  exceptions  have  been  shown  to  be  due  to  tha 
complexities  produced  by  the  mter-action  of  one  (actor  or  another  and 

L  \r?rasei  have  thuSe  excePtions  been  found  ultimately  to  follow 
he  Mende  .an  law  m  their  heredity  that  some  followers  of  Mendel 

be.ieve  that  all  characters  are  dependent  on  the  presence  or  absence  of 

bv  them  SHa1d  tha  i  r  evoJjti<>nary  cbange  has  beeu  brought  about 
J  ein-  Bateson  believes  that  all  evolution  is  due  to  the  disappear 

are°rS  °ne  by  °ne  0r  in  §rouPs,  allowing  the  remaining  factors 
to  show  their  presence  unrestrained.  The  modern  varieties  of  the 
sweet  pea  can  be  shown  to  have  arisen  in  this  way  from  one  wild  form 
According  to  Bateson  all  the  mutations  met  with  in  nature  and  in 
breeding  experiments  are  due  to  the  loss  of  one  or  more  factors  and 
none  has  been  proved  to  be  due  to  the  acquisition  of  new  factors  In 
other  words,  all  these  new  forms  are  Mendelian  recessives  to  the  old  in 
respect  of  one  or  more  factors.  When  it  appears  that  a  new  dominant 
has  aiisen,  an  inhibitory  factor  has  been  lost. 

_  I  ursmng  this  idea  to  its  logical  conclusion,  Bateson  says  that  no 
acquired  character  can  be  inherited.  Thus  all  factors  must  have  been 
present  in  the  ancestors  of  present  forms  of  life,  and  their  chromosome 
comp  exity  must  have  been  far  greater.  The  further  back  upon  the 

S  t!!?  trafllfune  g0eS’  tbe  more  factors  must  have  been  prerent 
Jl!  0rSi0  the  m£Tmals  musfc  have  possessed  the  factors  for  lel‘ 
!nntUreSn  dlverse  as  those  of  the  tiger,  the  horse,  the  bat  and  the 

nw  k  4  Ihey  mUSt  ?ave  P°ssessed  factors  for  pathological  conditions 
met  with  in  man,  such  structural  peculiarities  as  brittleness  of  bones 

allmptommia!^1Sm,  chem,cal  Peculiarities  such  as  cystinuria  and 

It  is  even  believed  that  the  musical  faculty  is  due  to  a  Mendelian 
factor  and  is  usually  prevented  from  showing  itself  by  the  presence  of 
an  inhibitory  factor.  It  also  must  have  been  present  i^  the  lowly 
mammalian  ancestor.  Further  down  the  original  vertebra  re 
have  had  all  these  factors,  and  in  addition  all  those  for  structures  and 
chemical  peculiarities  found  m  birds,  fish  and  reptiles.  Finally  all  the 
actors  tor  all  characters  of  past  and  present  animals  and  plants  must 
have  been  present  in  the  original  lowly  microscopic  unicellular 
organism,  the  common  ancestor  of  all  terrestrial  life 

This  may  be  crudely  stated,  but  it  is  the  outline  of  the  theory  of 

fne  Urw  PUi  fTVard  by  tbe  'vhole-hearted  Mendelian.  It  seems 
incredible.  Evolution  on  this  theory  is  a  downward  step  Lost 

factors  can  never  be  replaced,  and  it  puts  a  very  finite  end  to  all 
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evolutionary  progress,  an  end  dependent  on  the  number  of  factors 
which  can  still  be  lost  and  the  rate  at  which  their  loss  takes  place. 

It  is  difficult  to  see  how  factors  can  have  existed  from  the  beginning 
ready  to  meet  conditions  which  were  not  even  present  on  earth  at  the 
time.  For  instance,  it  is  incredible  that  the  factors  for  the  wonderful 
chemical  defences  against  bacteria  and  protozoa  which  animals  possess 
could  have  existed  before  either  host  or  parasite  were  evolved. 

Mendelian  dominants  appear  to  arise  de  novo  quite  frequently  in 
man.  Many  of  these  are,  doubtless,  to  be  explained  by  the  fact  that 
in  heterozygotes  the  structural  peculiarity  may  be  so  ill-developed  as 
to  pass  unnoticed.  Others  may  be  due  to  loss  of  an  inhibitory 
factor.  Nevertheless  it  is  remarkable  how  they  tend  to  be  perpetuated 
through  a  number  of  generations,  though  intermarriage  with  the 
general  population  takes  place  fortuitously,  and  one  would  expect  most 
of  the  general  population  to  possess  the  inhibitory  factor. 

If  it  can  be  proved  that  a  Mendelian  dominant  really  can  appear 
de  novo,  then  this  theory  must  fall.  It  would  mean  that  a  character 
could  be  acquired  and  transmitted  to  subsequent  generations.  The 
possibility  of  the  inheritance  of  acquired  characters  has  been  denied  by 
many  eminent  biologists,  but  it  appears  to  me  that  any  theory  of 
evolution  except  that  of  Bateson  is  dependent  on  it. 

Actual  proofs  of  the  inheritance  of  acquired  characters  are  probably 
impossible  to  bring  forward.  Experiments  would  have  to  extend  over 
far  too  long  a  time.  In  spite  of  this  some  experiments  have  been  con¬ 
ducted  which  in  their  results  distinctly  favour  the  possibility  of  its 
truth.  Those  of  Kam merer  on  Salamandra  maculosa  and  Alytes  obstetri- 
cans  may  be  cited.  This  toad  normally  lays  eggs,  with  a  large  yolk 
and  no  gelatinous  envelope,  which  stick  to  the  legs  of  the  male.  The 
animal  does  not  lay  in  the  water  and  no  large  foot  pads  are  developed. 
Kept  in  a  hot  atmosphere  they  took  to  the  water,  and  in  the  course  of 
several  generations  developed  the  secondary  sexual  character  of  the 
foot  pad,  laid  eggs  with  small  yolk,  which  was  surrounded  by  a  large 
amount  of  gelatinous  material.  Put  under  normal  conditions  the  fol¬ 
lowing  generations  continued  to  behave  in  this  way,  normal  for  most 
toads,  but  abnormal  for  this  particular  Alytes. 

Bordage  found  that  in  Reunion  peach  trees  in  twentyyears  became 
evergreen,  and  their  seeds  planted  in  the  mountains  produced  evergreen 
seedlings,  though  those  from  Europe  planted  in  the  same  place  pro¬ 
duced  deciduous  seedlings. 

Similar  examples,  chiefly  in  water  plants  and  climbers,  are  collected 
in  Henslow’s  “  Inheritance  of  Acquired  Characters  in  Plants.”  In  all 
these  experiments  a  return  to  the  old  environment  for  a  few  genera¬ 
tions  brings  back  the  old  characters.  A  long  enough  period  would 
probably  allow  the  new  characters  to  remain  as  a  constant  feature. 
Nevertheless  they  do  not  afford  a  convincing  proof  of  the  theory.  They 
may  be  compared  to  the  condition  so  wTell  known  in  butterflies  under 
the  name  seasonal  dimorphism.  Here  there  is  an  alternation  of  genera¬ 
tions  very  closely  dependent  on  environmental  conditions,  and  in  each 
generation  the  facies  of  the  butterfly  is  so  different  that  the  same 
butterfly  has  been  described  as  two  distinct  species.  The  power 
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°fffshowing  fcw0  distinct  colour  or  structural  schemes  under  two 
different  sets  of  conditions  has  been  shown  to  obey  the  Mendelian  law 
in  certain  cases  and  to  be  dependent  on  a  single  factor.  That  this  can 
be  the  case  is  shown  by  Morgan’s  experiments  on  Drosophila.  In  one 
case  supernumerary  legs  were  produced,  and  in  the  cold  gave  a  regular 
Mendelian  result,  but  in  a  high  temperature  all,  or  nearly  all,  the  flies 
were  normal  ;  in  another  case  an  abnormality  of  the  abdomen  appeared, 
which  proved  to  be  a  sex-linked  dominant,  but  was  only  present  in  flies 
reared  in  a  moist  atmosphere. 

In  this  connection  recent  cytological  work  is  of  interest.  It  was 
advanced  formerly,  as  a  proof  that  acquired  characters  could  not  be 
transmitted,  that  the  germ  cells  were  permanent,  unalterable  and 
absolutely  unrelated  to  the  body  cells  ;  the  latter  were  regarded  as  a 
mere  temporary  home  for  the  germ  plasm.  Even  while  this  was  still 
believed  some  biologists  thought  that  the  fluids  of  the  body  might 
influence  the  germ  plasm.  Cameron  and  Gladstone  in  the  “  Journal 
of  Anatomy  and  Physiology,”  1916,  have  collected  references  to  much 
work,  which  shows  that  the  body  cells  are  united  to  one  another  by 
delicate  strands  of  protoplasm,  and  are  not  the  separate  units  they 
wei.e  formerly  thought  to  be.  These  authors  have  shown  further  that 
the  oody  cells  are  united  to  the  germ  cells  by  similar  strands  of  living 
matter.  They  point  out  how  much  more  probable  it  is  that  the  bodv^ 
cells  can  react  upon  the  germ  cells  if  they  are  structurally  united. 

Bateson’s  theory,  which  starts  with  a  very  complex  form  of  life, 
makes  the  first  origin  of  life  more  difficult  to  imagine  than  any  other. 
But  once  started  it  is  easy  to  see  that  factors  could  be  lost  in  mitosis, 
and  since  loss  of  factors,  according  to  him,  is  the  cause  of  evolution’, 
it  is  easy  to  see  how  evolution  took  place.  All  the  other  theories 
depend  on  constant  addition  to  the  complexity  of  the  germ  cells,  but 
they  postulate  the  beginnings  of  life  in  some  very  lowly  form 
originating  from  complex  dead  organic  compounds,  when  the  chemical 
activity  of  the  earth  and  the  physical  conditions  were  widely  different 
from  those  of  to-day.  Their  weak  point  is  that  they  offer  no  explana¬ 
tion  of  how  increasing  complexity  can  occur. 

Darwin  points  out  that  evolution  takes  advantage  of  the  slight 
instability  of  each  living  thing,  but  does  not  explain  how  this  can 
occur.  The  Mendelians,  who  believe  that  new  factors  are  added  from 
time  to  time  to  the  germ  plasm,  offer  no  explanation  of  the  means  by 
which  they  are  added. 

Sernon  in  his  “  Mnemic  Theory  of  Heredity,”  accepting  the 
inheritance  of  acquired  characters,  believes  that  all  stimuli  acting 
simultaneously  on  an  animal  leave  behind  a  coherent  stimulation 
complex,  a  sort  of  imprint  on  its  body  tissues  and  germ  plasm  alike. 
In  later  generations  these  imprints  can  be  called  forth  by  suitable 
stimuli. 

Many  imprints  remain  latent  for  generation  after  generation,  the 
animals’  environment  not  providing  a  suitable  stimulus  to  make  them 
show  themselves  in  its  outward  form.  Thus  at  the  beginning  of  life 
every  animal  has  a  number  of  routes  open  to  it,  the  particular  route 
followed  depending  on  the  nature  of  the  stimuli  met  with.  According 
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to  this  author  Alytes  offers  an  example  of  an  old  memory  being  revived 
by  conditions  forcing  the  animal  to  take  to  an  aquatic  life,  like  the  old 
aquatic  life  of  the  ancestral  toad.  The  stimuli  of  these  old  surround¬ 
ings  had  left  a  permanent  imprint  on  the  germ  plasm,  and  the  similar 
stimuli  provided  by  Kammerer  called  it  forth  again. 

Another  theory  has  many  points  in  common  with  Semon’s.  This 
takes  the  fact  demonstrated  by  Darwin  that  in  the  individual  increase 
or  decrease  of  parts  can  be  produced  by  increased  or  decreased  use  of 
them.  It  assumes  that  any  such  increase  or  decrease  of  a  part  of  the 
body  affects  the  germ  plasm  in  such  a  way  that  it  can  be  transmitted 
to  the  next  generation.  Cunningham,  in  his  “  Sexual  Dimorphism  in 
the  Animal  Kingdom,”  discusses  it  at  considerable  length.  The  known 
facts  of  biology  point  to  its  truth. 

Atrophy  of  the  eyes  takes  place  in  many  unrelated  cave-dwelling 
animals  and  in  many  deep-sea  fishes,  living  at  a  depth  where  there  is 
permanent  darkness.  The  exceptions  are  those  fish  which  carry 
luminous  patches  on  them  and  so  dimly  light  up  their  surroundings. 
These  are  provided  with  abnormally  large  eyes,  like  owls,  lemurs  of  the 
genus  Loris,  and  many  other  animals  which  feed  in  semi -darkness. 
Instances  of  this  kind  are  probable  enough,  but  it  is  much  more 
difficult  to  accept  the  view  that  the  elaborate  horns  of  stags  arose  from 
the  stimulus  of  their  butting  in  the  breeding  season.  Such  a  stimulus 
occurs  for  so  very  small  a  period  in  comparison  with  the  whole  dura¬ 
tion  of  the  life  of  the  animal.  Similar  difficulty  arises  in  regard  to 
other  marvellously  elaborate  secondary  sexual  characters,  especially  in 
the  short-lived  insects. 

It  seems  to  me  that  it  is  impossible  to  doubt  that  acquired  charac¬ 
ters  are  inherited,  and  that  stimuli  affecting  the  body  do  not  also 
affect  the  germ  plasm  in  some  such  way  as  Semon  and  Cunningham 
have  suggested.  It  seems  to  me  almost  certain  that  mutations  of  a 
positive  kind,  Mendelian  dominants  due  to  acquired  factors,  are 
constantly  occurring. 

And  any  such  acquisition  of  a  useful  character  may  readily  and 
rapidly  alter  a  whole  species.  In  the  rapid  spread  of  melanism  in  some 
British  lepidoptera.  we  probably  have  examples  of  this  phenomenon, 
just  as  in  the  exclusively  yellow  race  of  CalMmoryha  dominula,  found 
in  Vallombrosa  and  parts  of  the  Neapolitan  area,  we  have  an  example 
of  a  lost  factor,  that  for  redness  of  the  hindwings,  altering  the  facies 
of  all  the  members  of  a  species  in  a  definite  area. 

The  great  difficulty  is  to  see  how  much  importance  to  attach  to 
these  different  methods  of  evolutionary  progress.  In  this  we  might 
hope  to  derive  some  evidence  from  a  study  of  Embryology  and  Palfe- 
ontology.  It  has  been  shown  that  in  the  early  stages  of  development 
of  animals  each  individual  recapitulates  the  whole  history  of  the  race. 
Man  at  the  first  stage  is  a  unicellular  organism  like  an  amoeba,  later 
he  has  gill  slits  like  a  fish,  and  so  on.  Unfortunately  the  recapitula¬ 
tion  is  too  rapid  and  too  imperfect  to  help  us  in  seeing  the  single  steps 
by  which  the  advance  took  place. 

Similarly,  in  the  case  of  Paleontology  we  have  only  fossil  bones 
and  teeth  left,  and  though  in  the  case  of  some  mammals  a  beautiful 
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series  of  skeletons  has  been  discovered,  giving  us  a  general  view  of 
the  course  evolution  has  pursued,  in  no  case  is  it  sufficiently  perfect  to 
prove  whether  it  was  chiefly  by  almost  imperceptible  advances,  or  by  a 
series  of  small  sudden  steps,  or  both. 

What  we  require  now  is  some  master  mind  to  amalgamate  the 
Mendelian  theory  with  the  theories  of  heredity,  which  are  the  direct 
( escendants  of  Darwin  s  Natural  Selection,  and  to  assign  to  each  its 
true  position  in  a  comprehensive  and  unified  theory  of  evolution. 


THE  LONDON  GULLS. 

(Abstract  of  Lecture  delivered  by  F.  J.  STUBBS,  on  January  4th.  1916.) 

It  is,  I  think,  no  exaggeration  to  speak  of  the  London  gulls  as  one 
of  the  wonders  of  the  bird  world.  For  centuries  mankind  has  viewed 
the  seagull  as  the  inhabitant  of  lonely  coasts  and  wastes  of  sea,  but 
to-day  the  creatures  can  hardly  be  observed  under  conditions  more 
favourable  than  those  presented  by  London  Bridge  or  the  Thames 
Embankment.  These  birds  are  true  migrants,  appearing  in  October 
and  leaving  London  in  early  March  ;  and  during  the  summer  months 
gulls  are  rarely  seen  along  the  river.  They  congregate  chiefly  between 
Putney  and  the  Tower  Bridge,  and  particularly  along  the  Embank¬ 
ment.  On  January  11th,  1914,  we  estimated  that  not  less  than  ten 
thousand  gulls  were  visible  between  Westminster  and  Blackfriars  ;  but 
no  other  census,  before  or  since,  has  reached  more  than  a  fifth  of  this 
number.  Indeed,  between  one  and  two  thousand  birds  is  the  usual 
population  on  a  favourable  day  along  this  stretch  of  the  river ;  some¬ 
times,  however,  we  notice  only  a  few  hundreds. 

The  Thames  is  clearly  the  chief  resort  of  the  London  gulls.  A  few 
miles  north  or  south  of  the  river  gulls  are  no  more  frequent  than  in 
other  inland  counties,  except  when  such  valleys  as  that  of  the  Roding 
are  flooded.  On  these  occasions  there  are  almost  always  strong  inva° 
sions  of  gulls,  without  doubt  from  the  Thames  valley.-  The°actual 
species  is  the  blackheaded  gull  (Larux  ridibund  us) — rather  an  unhappy 
name  for  Londoners,  as  the  bird  is  white-headed  in  its  winter  plumage. 
Ignorance  of  this  change  in  colour  has  frequently  led  to  the  mistake°of 
calling  the  bird  the  “common  gull”  or  the  “kittiwake”;  and  after  all 
this  is  an  excusable  error  in  the  townsman,  for  an  ability  to  identify 
the  various  species  of  gulls  is  rarely  met  with  except  amongst  pro¬ 
fessed  ornithologists. 

Yet  other  kinds  do  occur.  The  herring  gull  ( Lams  argentatm )  is 
a  regular  visitor,  not  only  to  the  river,  but  to  certain  of  the  parks.  We 


*  During  the  prolonged  frost  of  February,  1917,  great  flocks  of  gulls  (chiefly 
L.  ndibundus)  frequented  the  Boding  Valley,  fifteen  or  twenty  miles  from  London. 
They  were  reported  at  the  same  time  from  other  counties  besides  Essex. 
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have  seen  scores  of  these  gulls  on  the  lake  in  St.  James’s  Park,  and 
they  are  frequently  to  be  noticed  about  the  docks.  The  common  gull 
( Lams  canus)  is  not  quite  so  numerous,  and  appears  to  prefer  the  docks 
to  the  upper  reaches  of  the  river;  in  winter  one  may  be  sure  of  seeing 
this  species  sailing  and  mewing  over  the  docks  at  Wapping.  The 
lesser  blackbacked  gull  ( Larus  fnscus)  is  comparatively  rare,  although 
we  have  occasionally  noticed  several  individuals  during  the  course  of 
an  Embankment  walk.  The  greater  blackbacked  gull  ( Lcmm  men  inns), 
a  familiar  bird  along  the  Thames  below  Purfleet,  seldom  strays  up 
the  river,  and  I  have  seen  it  on  but  a  single  occasion.  It  has  never 
been  my  luck  to  observe  the  kittiwake  ( Hissa  trulactyla)  on  the  Thames 
in  London,  and  I  feel  sure  that  it  cannot  be  at  all  a  frequent  visitor. 
Charles  Dixon  has  recorded  it  from  his  own  observations  for  Waterloo 
and  Westminster  Bridges,  but  the  majority  of  London  “kittiwakes 
have  their  origin  in  the  readiness  with  which  the  inexpert  eye  fails  to 
distinguish  between  this  species  and  the  blackheaded  gull  in  winter 
plumage.  The  conspicuous  black  terminal  patch  on  the  wing  of  the 
flying  kittiwake  is  quite  enough  to  separate  the  bird  from  the  black¬ 
head  at  any  distance  ;  and  the  dark  eye  and  grey  nape  are  sufficient, 
in  winter,  to  identify  the  kittiwake  when  the  common  gull  is  in 
question.  Gulls  observed  during  late  summer  along  the  Thames  by 
incautious  observers  may  prove  often  to  be  terns,  which  are  verv  gull¬ 
like  in  flight,  colour,  and  habits.  I  have  seen  small  parties  near 
Greenwich,  and  heard  of  them  higher  up  the  river. 

The  blackheaded  gull  is  in  winter  plumage  when  it  reaches  London 
in  autumn,  and  the  characteristic  black  mask  does  not  appear  until 
the  following  year,  occasionally  as  early  as  January.  Many  individuals 
are  in  full  summer  livery  in  February,  and  by  the  end  of  March  the 
few  birds  then  loitering  behind  are  invariably  in  breeding  plumage. 
The  nature  of  the  change  in  the  colour  of  the  head,  from  white  to 
black,  seems  still  to  require  further  elucidation.  Probably  it  is  due 
entirely  to  moult,  and  the  growth  of  new  feathers  ;  but  there  are 
features  which  suggest  colour  change  without  moult,  either  by  the 
shedding  of  the  feather- tips,  or  by  the  “  infusion  of  pigment.”  How¬ 
ever  caused,  the  change  occupies  but  a  few  days. 

The  London  gulls  are  a  modern  phenomenon.  No  doubt,  in  former 
years,  odd  birds  appeared  casually  along  the  river,  as  they  do  in  every 
inland  county ;  but  the  hordes  of  to-day  are  a  product  of  the  last 
quarter  of  a  century.  Previous  to  1895  little,  if  any,  mention  of  the 
blackheaded  gull  is  to  be  found  in  books  or  papers  devoted  to  the 
ornithology  of  the  Metropolitan  district.  To  go  back  to  J.  E. 
Karting’s  “Birds  of  Middlesex  ”  (1866),  we  do  not  find  any  record  of 
the  blackheaded  gull  as  a  London  bird,  and  even  at  Kingsbury  this 
observer  can  only  refer  to  it  as  a  chance  visitor.  Sir  Digby  Pigott,  in 
his  “London  Birds”  (1892),  does  not  name  the  species,  although 
referring  to  a  flock  of  “  kittiwakes  ”  which  remained  about  the  Ser¬ 
pentine  for  some  weeks  of  the  winter  of  1869.  In  H.  K.  Swann’s 
“  Birds  of  London  ”  (1893)  this  gull  is  referred  to  as  a  visitor  to  tbe 
outer  suburbs,  especially  towards  the  east,  with  the  statement  that 
“  Blackheaded  gulls  have  also  visited  the  Serpentine  in  Hyde  Park.” 
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In  the  “Zoologist”  for  I860  (p.6922)  and  1864  (p.  9049),  Henry 
Hussey  published  elaborate  lists  of  wildfowl  that  he  had  observed  in 
the  London  parks  from  1851  to  1864,  but  the  blackheaded  gull  is  not 
named.  General  ornithological  works  published  prior  to  1895  by  such 
authorities  as  Newton,  Sharpe,  Saunders,  Seebohm,  etc.,  are  silent  on 
London  gulls. 

The  origin  of  the  invasion  is  difficult  to  settle.  London  naturalists 
lean  towards  the  belief  that  the  gulls  first  appeared  in  the  early  part 
of  1895.  Certainly,  in  this  year,  they  were  deemed  worthy  of  notice 
in  the  newspapers  (cf.  “  The  Times,”  November  6th,  1895;  December 
21st,  1898  ;  November  25th,  1900;  and  many  other  records:  some  by 
reliable  ornithologists  like  Irby,  others  by  the  “  kittiwake  ”  or  the 
“common  gull”  sort) ;  but,  in  his  “  Birds  ’in  London  ”  (1898),  W.  H. 
Hudson  points  out  that  there  was  an  invasion  in  force  during  the 
winter  of  1887-8,  and  another  in  1892-8.  The  following  winter  is  not 
productive  of  records,  and  I  think  we  have  sufficient  evidence  to  justify 
the  acceptance  of  the  winter  1894-5  as  the  beginning  of  the  regular 
invasion  such  as  we  know  it  to-day.  Since  that  season  the  birds  have 
appeared  annually  without  a  break. 

I  am  assured  by  men  who  are  acquainted  with  the  district  that 
gulls  have  been  known  during  the  past  fifty  years  as  regular  visitors 
in  small  numbers  to  the  London  Docks— an  area  rather  out  of  the 
orbit  of  the  London  naturalist.  Perhaps  these  were  then,  as  they  are 
to-day,  common  gulls  or  herring  gulls  ;  but  now  they  are  obscured  by 
the  swarming  hordes  of  blackheads.  A  noticeable  feature,  common 
.to  all  species,  is  the  preponderance  of  mature  birds  in  London.  As  a 
rule,  amongst  the  blackheaded  gulls  the  proportion  of  immature  birds 
is  seldom  more  than  one  per  cent.  These  may,  of  course,  be  l’eadily 
detected  by  the  tail-bar  ;  and  the  dowdy  young  of  the  common,  lesser 
blackbncked,  and  herring  gulls  (the  last  two,  by  the  way,  not  to  be 
distinguished  in  flight)  are  equally  conspicuous.  As  I  say,  I  do  not 
know  the  kittiwake  on  the  Thames,  although  well  acquainted  with  the 
species  elsewhere  ;  but  I  feel  sure  that  the  striking  plumage  of  the 
immature  kittiwake  could  hardly  have  escaped  my  eye  had  the  species 
been  present  when  I  have  been  near  the  river. 

The  tameness  of  the  “  London  gull  ”  is  noteworthy  chiefly  because 
this  habit  is  not  to  be  seen  in  all  other  counties.  In  parts  of  the  coast 
round  the  Irish  Sea  (particularly  the  Isle  of  Man  and  Southport)  the 
herring  gull  is  the  tame  species,  the  blackhead  not — thus  reversing  the 
psychology  of  the  birds  so  far  as  London  is  concerned.  At  Southamp¬ 
ton  I  have  seen  the  kittiwake  within  inches  of  my  hand,  and  on  the 
North-east  and  the  Scottish  coast  the  same  observation  has  been  made 
on  the  common  gull  and  the  lesser  blackback.  For  example,  the  com¬ 
mon  gull  is  the  tame  bird  about  some  of  the  Scottish  lochs,  although 
I  have  not  seen  this  confidence  exhibited  in  England. 

Blackheaded  gulls  in  the  vicinity  of  their  great  breeding  places  are 
far  from  tame — using  the  term  apart  from  the  remarkable  boldness 
shown  by  a  few  individuals  in  each  colony ;  and  yet,  at  some  of  these 
stations,  the  London  birds  must  be  expected.  This  brings  us  to  the 
question  of  the  breeding  haunts  of  the  Thames  colonies.  It  is  a  diffi- 
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cult  problem,  and  we  do  not  even  know  that  the  London  birds  do  not 
migrate  southwards,  for  during  recent  years  breeding  colonies  have 
been  established  in  many  of  the  southern  counties.  The  generally 
accepted  opinion  amongst  naturalists  is  that  the  blackheaded  gull  has 
increased  enormously  during  the  past  quarter  of  a  century.  This  is 
still,  however,  not  altogether  free  from  conjecture,  and  the  fact  may  be 
that  the  species  is  merely  changing  its  geographical  distribution.  One 
must  not  forget  that  in  former  times  this  gull  was  extremely  abundant 
as  a  breeding  bird  in  many  places  where  to-day  it  never  nests — unless, 
indeed,  the  old  haunts  are  again  occupied  during  the  course  of  the 
present  increase. 

Are  the  breeding  colonies  in  Scotland  and  Ireland  diminishing  or 
increasing  in  any  way?  They  seem  to  grow  in  England  and  Wales. 
During  the  past  fifteen  nr  twenty  years,  in  my  own  experience,  new 
colonies  have  been  formed  not  only  on  Pennine  moorlands  far  from 
the  sea  (S.E.  Lancashire  and  S.W.  Yorkshire)  or  on  inland  lakes 
(Cheshire  and  Anglesea),  but  on  the  coast.  In  Essex  this  gull  was  for 
centuries  a  numerous  breeder,  and  then,  thirty  or  forty  years  ago, 
became  almost  extinct  as  a  summer  bird  ;  but  at  present  the  bird  is 
decidedly  increasing  on  several  parts  of  the  coast,  and  the  same  remark 
holds  good  for  every  maritime  county.  So  many  accounts  of  gulleries 
have  been  published  that  there  is  no  need  to  add  to  their  number; 
and,  moreover,  it  is  difficult  adequately  to  describe  the  strange 
spectacle  of  the  hordes  of  clamorous  birds  overhead,  or  the  stranger 
aspect  of  the  ground — paved  with  nests,  and  often,  towards  the  end  of 
the  season,  horrible  with  the  carcases  of  dead  birds  of  all  ages.  The 
photographs  now  shown  exhibit  the  chief  types  of  gulleries,  on  mari¬ 
time  sand-dunes  or  marshes,  on  inland  lakes,  and  on  heather  or  cotton- 
grass  moors ;  and  they  show  also  the  simplicity  of  the  nests  and  the 
various  stages  of  the  young  and  adult  birds.  The  slides  of  the  other 
species  of  British  gulls  illustrate  a  point  I  wish  to  emphasise — that 
in  habits  and  distribution  the  blackheaded  gull  differs  largely  from  its 
congeners,  and  should  be  viewed  as  an  inland  bird,  quite  at  home  on 
pastures,  lakes,  rivers,  and  (as  we  now  know)  in  large  towns. 

What  is  the  staple  food  of  the  London  gull?  Garbage  floating 
down  the  river,  I  should  fancy,  for  the  amount  provided  in  charity  by 
the  spectators  along  the  Embankment  is  surely  insufficient  for  the 
voracious  mob  clamouring  along  the  parapets.  If  their  food  is  garbage, 
what  happens  to  this  stuff  during  the  summer  months  ?  This  seems 
worth  the  attention  of  the  sanitary  student.  The  blackheaded  gull  is 
blessed  with  a  real  sea-side  appetite,  and  shows  no  little  address  in  its 
methods  of  obtaining  food.  I  was  once  able  to  make  a  number  of 
connected  observations  on  the  habits  of  the  blackheaded  gull  in  its 
campaign  against  an  amphipod  crustacean  which  inhabits  burrows  in 
the  sand  (cf.  “  Zoologist”  for  1914,  pp.  54-62).  It  will  feed  also  on 
that  extraordinarily  agile  creature  the  “  sandhopper,”  and  its  most 
un-gull-like  habit  of  hawking  for  high-flying  insects  after  dark  has 
often  been  noticed  near  the  breeding  grounds.  That  the  bird  will  feed 
its  young  on  trout  I  know  from  my  own  experiences,  and  in  seaside 
villages  it  will  rob  poultry  of  their  food.  Against  these  depredations 
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can  be  placed  the  assiduous  services  rendered  to  the  farmer  as  the  gulls 
patrol  both  ploughed  fields  and  pastures,  so  that,  altogether,  it  can  be 
leckoned  a  beneficial  species.  Its^intiuence  on  sea  fish,  however,  is 
unquestionably  baneful. 

We  do  not  quite  know  where  the  London  gulls  spend  the  night. 
Although  gulls  are  often  active  during  the  hours  of  darkness,  their 
usual  habit  is  to  pass  the  night  in  sleep ;  and,  as  a  rule,  they  frequent 
regular  dormitories.  The  blackheaded  gull  in  winter  (during  the  past 
twenty  years)  has  increased  along  the  course  of  the  Mersey  and  the 
bhip  Canal  between  Liverpool  and  Manchester.  These  birds  congregate 
each  night  on  certain  of  the  meres  of  northern  Cheshire,  and  some  at 
least  of  the  London  gulls  sleep  on  the  larger  reservoirs  of  the 
metropolitan  area.  Yet  it  has  seemed  to  me  that  many  pass  the  night 
on  the  river  itself,  roosting  on  quiet  barges;  but  this  is  a  detail  on 
which  more  observations  are  needed. 

The  Thames  gulls  are  now  so  well  established  that  they  are  seen 
only  by  the  visitor  to  London  ;  and  in  truth  they  form  a  wonderful 
spectacle.  A  great  line  of  sea  cliffs  swarming  with  snowy  kittiwakes, 
or  gannets,  or  gulls,  or  guillemots,  is  a  memorable  spectacle ;  but  1 
doubt  whether  in  the  whole  range  of  nature  there  is  anything  so 
incongruously  beautiful  as  that  provided  any  bright  winter  morning 
by  a  whirling  clamour  of  blackheaded  gulls  seen  against  a  background 
of  Thames-side  architecture.  Billingsgate  and  the  solemn  mass  of 
St.  Paul’s  viewed  through  a  haze  of  gulls  :  what  finer  subject  for  the 
painter?  Yet  no  artist  has  accomplished  it,  although  the  scene  is  well 
worth  recording.  No  one  can  say  how  long  these  birds  will  continue 
to  grace  the  river;  any  year  may  be  their  last.  Even  an  ancient  nesting 
haunt,  with  centuries  of  domestic  associations,  may  be  deserted  in 
what  looks  like  mere  caprice  ;  and  the  blackheaded  gull  may  (and 
probably  will)  vanish  from  London  as  unaccountably  as  it  came. 


SOME  POINTS  OF  INTEREST  IN  THE  GEOMETRIDdE. 

(Read  May  2nd,  1916.  Written  by  L.  B.  PROUT,  F.E.S.) 

The  title  chosen  for  my  paper  this  evening  was  designed  to  give  me 
the  widest  possible  scope,  as  1  had  not  decided,  at  the  time  of  promising 
it,  which  particular  points  I  should  find  myself  best  prepared  to  discuss 
on  the  occasion.  I  may  say,  however,  that  my  general  intention  was 
fairly  definite,  namely,  to  try  to  arrange  to  attend  the  meeting,  provide 
an  extensive  exhibit  of  some  of  the  more  striking  moths  of  the  family 
and  “  talk  round  ”  these,  thereby  obviating  the  necessity  for  the  prepa¬ 
ration  of  a  set  paper,  and  at  the  same  time  perhaps  interesting  some 
of  our  members  who  have  no  desire  for  a  specific  acquaintance  with 
the  Geometridas  in  particular,  or  who  have  so  little  knowledge  of  the 
Lepidoptera  that  they  may  excusably  find  it  difficult  and  tedious  to 
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follow  details  unaccompanied  by  illustrations.  This  “  general  inten¬ 
tion  ”  has  unfortunately  been  frustrated  by  the  force  of  circumstances. 
Necessary  absence  from  London  will  again  rob  me  of  the  pleasure  of 
meeting  my  friends  of  the  London  Natural  History  Society,  a  written 
paper  becomes  essential  to  the  redemption  of  my  promise,  and  this  so 
far  encroaches  on  my  very  scanty  leisure  as  to  put  out  of  the  question 
the  gathering  together  of  the  proposed  exhibit — even  if  the  difficulties 
of  its  “  transport  ”  in  my  absence  could  have  been  successfully  sur¬ 
mounted.  I  must  therefore  ask  the  kind  indulgence  of  my  fellow- 
members  for  a  very  poor  performance  and  for  the  risk  of  boring  very 
considerably  at  least  a  section  of  the  audience. 

For  there  is  no  such  thing  as  universal  “interest.”  Even  general 
interest  is  confined  to  a  comparatively  narrow  range  of  subjects,  of 
which  it  must  regretfully  be  admitted  Natural  History  is  not  one. 
When  we  come  to  the  smaller  Cosmos  of  the  Natural  History  Society,  this 
latter  assertion  does  not  hold,  to  be  sure  ;  but  to  take  a  general  interest 
in  natural  history  is  one  thing,  to  take  a  special  interest  in  entomology 
quite  another — to  say  nothing  of  the  Lepidoptera  or  the  Geometridas 
in  particular.  There  is  still  room  for  wide  divergences  of  taste,  and  I 
am  only  too  well  aware  that  many  points  which  may  be  of  absorbing 
interest  to  the  specialist — questions  of  classification,  differentiation  of 
closely  allied  species,  variability,  geographical  range,  etc.— may  often 
make  little  appeal  (if  any)  to  the  wider  circle.  1  hope,  however,  1  may 
escape  the  danger  of  considering  that  the  title  of  my  paper  justifies  my 
reading  into  it  the  words  “to  me” — “Some  Points  of  Interest  to  we 
in  the  Geometridte  ” — and  avoid  concentrating  attention  on  these 
specialists’  questions. 

The  family  of  moths  to  which  for  a  good  many  years  I  have  given 
my  almost  exclusive  study — the  Geometridse — is  in  most  respects  an 
exceedingly  natural  one,  and  has  been  so  regarded  at  least  since  the 
time  of  Linnaeus.  Of  course  mistakes  have  at  times  been  made, 
especially  by  incompetent  or  careless  workers,  in  assigning  to  the  family 
this  or  that  species  or  genus  which  really  belongs  elsewhere,  but  this 
does  not  invalidate  the  general  statement.  It  is  partly  due  to  the  fact 
that  the  most  obviously  patent  distinction  is  found  in  the  larval  or 
caterpillar  stage,  while  museum  entomologists  must  perforce  work 
largely  with  the  perfect  insect,  the  biology  of  such  an  overwhelming 
proportion  of  the  exotic  species  being  still  unknown.  There  are,  how¬ 
ever,  as  I  shall  point  out  presently,  good  imaginal  characters  also,  and 
I  am  ready  to  persist  in  the  charge  of  carelessness  or  incompetence 
against  the  systematists  who  fail  to  assign  a  Geometrid  moth  to  its 
correct  family  in  any  but  an  almost  infinitesimal  percentage  of  cases — 
presumably  quite  archaic  or  generalised  forms.  The  disposal  of  the 
family  into  subfamilies  is  sometimes  a  less  simple  matter,  and  the  last 
word  has  not  yet  been  said  upon  it  by  a  very  long  way  ;  but  this  is  one 
of  those  specialistic  questions  which  I  have  promised  to  avoid  this 
evening.  A  parenthesis  may,  however,  be  allowed,  as  it  has  a  certain 
applicability  to  a  section  of  my  audience.  A  few  of  the  oldest  mem¬ 
bers  of  the  “  North  London  ”  element  of  our  present  Society  may 
possibly  remember  that  in  February,  1895,  I  read  a  paper  on 
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“  Specialists  and  Specialism,”  of  which  an  abstract  is  published  in 
The  Entomologist’s  Record,  vol.  vi.,  pp.  124-5,  and  after  advocating  the 
importance  of  specialism  announced  my  intention  of  devoting  myself 
to  four  Larentiid  genera.  It  soon  became  evident  that  these  “  genera,” 
as  then  accepted,  were  far  from  natural  ones,  and  it  was  absolutely 
essential  to  study  their  interlacings  and  affinities  outside.  This  led  to 
the  adoption  of  the  subfamily  Larentiinae  as  a  whole,  and  this  again 
to  that  of  the  entire  family  Geometridie.  I  have  now  a  much  wider 
field  of  work  than  I  can  ever  hope  to  cover  worthily,  but  at  least  I  have 
the  satisfaction  of  knowing  pretty  definitely  the  limits  of  my  domain, 
and  can  proceed  accordingly. 

The  larval  character,  which  has  given  the  name  of  Geometridre  or 
“  ground-measurers  ”  to  the  family,  is  probably  well  known  to  most 
naturalists.  It  consists  in  the  loss  of  some  (with  rare  exceptions  all 
the  three  anterior  pairs)  of  the  abdominal  legs  or  prolegs  and  the 
resultant  substitution,  for  the  “wriggling”  modes  of  progression  of 
most  caterpillars,  of  a  very  characteristic  “looping”  gait,  the  legless 
part  of  the  body  being  drawn  up  into  a  loop  as  soon  as  the  posterior 
legs  or  claspers  loose  their  foothold,  these  claspers  being  then  brought 
forward  and  planted  close  to  the  thoracic  legs,  the  body  next  extended 
to  full  length,  and  so  on  by  alternate  loopings  and  staightenings, 
suggesting  a  process  of  measuring  out  the  surface  passed  over.  In 
this  way  considerable  rapidity  of  progression  is  obtained,  and  it  is  an 
interesting  subject  for  enquiry  whether  this  be  the  primary  purpose  of 
the  loss  of  some  of  the  prolegs.  Every  observer  of  caterpillars  knows 
that  even  in  their  most  active  days  (as  a  rule  shortly  after  hatching 
from  the  egg)  the  “  loopers  ”  have  no  monopoly  of  speed.  The 
“  woolly  bears,”  or  larvae  of  the  Arctiids,  can  get  along  with  amazing 
rapidity,  and  one  would  like  to  try  experiments,  if  sufficiently  tractable 
subjects  could  be  obtained,  in  racing  matches  between  larvae  of  various 
species,  genera  and  families.  But  it  by  no  means  follows  that  because 
other  caterpillars  also  require  powers  of  rapid  motion  for  their  safety 
and  have  acquired  them  in  other  ways,  therefore  those  other  ways 
would  have  been  the  most  suitable  to  the  needs  of  the  Geometridie. 
The  said  “woolly  bears”  feed  chiefly  on  low  plants,  have  but  small 
prehensile  capacity,  and  exercise  their  powers  of  locomotion  chiefly  on 
the  ground.  The  larger  Geometridte,  on  the  other  hand,  feed  for  the 
most  part  on  trees  or  shrubs,  and  must  needs  be  able  to  cling  firmly  in 
order  to  escape  too  frequent  interference  from  the  wind  or  other 
shakings  of  their  resting-place,  and,  moreover,  will  find  it  an  obvious 
advantage  to  be  able  to  pass  rapidly  from  one  leaf  to  another,  or  from 
one  twig  to  another,  in  a  way  that  would  be  impracticable  to  the  fully- 
legged,  weakly-clasping  larva.  To  this  theory  of  adaptability  to  arboreal 
locomotion,  it  may  very  justly  be  objected  that  plenty  of  non-Geometrid 
lame  also  feed  on  trees.  Most  of  the  Hawk-Moths  and  Notodonts 
occur  at  once  to  the  Lepidopterist,  besides  a  sprinkling  of  Noctuids,  a 
few  butterflies  and  many  Tortrices  and  other  “  small  fry,”  not  to 
mention  the  Saw-flies.  I  do  not  feel  competent  to  give  an  absolutely 
full  answer  to  such  an  objection,  and  even  if  I  did  it  would  take  me 
away  from  my  subject  of  the  Geometridie  ;  but  I  may  just  point  out 
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that  it  is  one  thing  to  recognise  that  a  certain  type  of  structure  is  an 
advantage  to  larvae  of  certain  habits,  and  quite  another  to  belittle  the 
resources  of  Nature  by  assuming  that  she  has  only  one  means  of  deal¬ 
ing  with  tree-feeding  larvae.  For  the  small  Tortrix  larvae,  for  instance, 
protection  is  afforded  by  the  rolling-up  of  a  leaf  as  a  domicile,  and  a 
single  leaf  will  afford  food  for  a  long  time,  so  that  changes  of  abode, 
with  their  consequent  risks,  are  quite  few  and  far  between.  Many  large 
tree-feeding  larvae,  again,  like  the  “  Puss,”  some  Hawk-Moths,  etc., 
have  protective  or  “  warning  ”  attitudes  or  secrete  poisons,  or  in  some 
other  way  maintain  the  “  struggle  for  existence  ”  under  favourable  con¬ 
ditions  with  a  minimum  of  movement. 

Although  I  believe  there  is  no  exception  whatever  to  the  statement 
that  a  larva  which  has  lost,  the  first  three  pairs  of  prolegs  is  a  “  Geo¬ 
meter,”  and  although  it  is  probably  true  that  something  like  90  per 
cent,  of  the  Geometers  have  lost  all  these,  and  more  than  90  per  cent, 
of  the  remainder  show  at  least  considerable  losses  or  abortions  in  this 
direction,  yet  even  this  is  not  quite  an  absolute  character  of  the  Geo¬ 
metric!*.  1’he  attractive  “Orange  Underwings”  of  our  spring  sun¬ 
shine  (the  genus  Breplios)  are  certainly  Geometrid,  though  most 
systematists  have  been  deceived  by  their  larvae ;  these  have  the  full 
complement  of  prolegs,  merely  with  the  anterior  pairs  a  little  weakened 
and  their  Ac<//-looping  gait  would  not  distinguish  them  from  some 
Noctuids.  An  Australian  genus — Mnesanijiela — is  even  said  to  have 
fully  legged  lame,  quite  as  the  Noctuids.  Except  for  Brephos,  our 
British  Geometrid*  occasion  no  difficulty,  for  no  one  would  take 
account  of  the  vestiges  of  additional  legs  in  Himera  pennaria,  Gono- 
dontis  bid entata,  Alsophila  aesculana,  or  the  common  “Brimstone 
Moth,”  as  affording  them  any  claim  to  be  removed  from  the  family. 

The  added  strength  of  the  anal  claspers  of  most  Geometrid  lame, 
which  is  perhaps  correlated  with  the  loss  of  most  of  the  others,  brings 
about  another  “  point  of  interest  ”  in  the  family — the  marvellous  power 
of  protective  resemblance  to  twigs.  This  is  so  generally  known  that  I 
need  not  enlarge  upon  it,  but  the  tremendous  grip  obtained  at  the  anal 
end,  the  great  elongation  of  the  legless  segments,  and  their  rigidity 
— conditions  which  would  seem  incompatible  with  the  powers  of 
separate  movement  of  every  segment  which  are  necessary  to  the  mode 
of  progression  of,  say,  a  Noctuid  larva — these  are  factors  of  great  im¬ 
portance.  I  need  scarcely  remind  any  observer  how  the  body,  coloured 
to  match  its  surroundings,  is  held  absolutely  motionless,  outstretched 
at  a  suitable  angle,  with  the  head  and  thoracic  legs  tucked  closely 
together  so  as  not  to  destroy  the  illusion,  which  is  often  still  further 
enhanced  by  the  presence  of  knobs,  or  protuberances,  on  the  larva. 

The  late  Mr.  Tutt  seems  to  have  considered  the  loss  of  prolegs, 
which  we  have  been  considering,  of  no  primary  phylogenetic  import¬ 
ance.  This  may  be  so,  but  I  think  it  is  no  very  recent  adaptation  and 
must  be  older  than  the  present  internal  feeding  of  some  of  the  Geo¬ 
metric!  lame,  such  as  the  burrowing  into  fir  cones  in  the  case  of  that 
of  Eupithecia  pirn,  Betz.  (=  topata,  Hb.),  or  the  cramped  life  of  that 
of  some  Perizoina  (  =  Ennnelesia)  within  the  seed  capsules  of  Lychnis. 
These  larvae  get  scarcely  any  opportunity  of  exercising  freely  the 
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“  looping  ”  method  of  locomotion,  and  it  is  hard  to  conceive  how  they 
could  have  acquired  it  except  by  inheritance  from  exposed  larvae,  to 
which  it  was  some  advantage. 

Turning  to  the  imago,  or  perfect  insect,  it  is  easy  to  find  characters 
which  prove  definitely  that  a  given  specimen  is  not  Geometrid,  or  to 
find  characters  in  s owe  Geometrid  species  which  prove  their  position, 
but  I  do  not  think  it  is  so  generally  known  that  there  is  at  any  rate 
one  character  which  (so  far  as  at  present  investigated)  will  separate 
every  Geometrid  from  every  non-Geometrid.  In  the  first  category 
(impossible  Geometrid  characters)  one  could  place,  for  instance,  the 
long  upcurved  palpi,  such  as  one  finds  in  many  Noctuid  or  “  Deltoid” 
moths,  or  a  good  many  phases  of  neuration  of  the  wings,  which  are 
too  intricate  to  be  discussed  on  this  occasion.  Of  characters  only  found 
in  Geometrid®,  again,  there  are  certain  types  of  neuration,  or  the 
presence  in  the  forewing  of  the  structure  which  Meyrick  named  the 
“  fovea  ” — a  scaleless  depression  on  the  underside  near  the  base,  of 
which  the  function  seems  to  be  still  unknown,  though  it  is  in  nearly 
all  cases  a  secondary  sexual  character,  confined  to  the  male.  But  the 
fovea  is  only  characteristic  of  a  single  subfamily,  and  not  by  a  long 
way  universal  even  in  that;  while  as  to  the  neuration,  I  need  only 
remind  you  that  one  of  the  chief  things  which  brought  severe  con¬ 
demnation  upon  Meyrick’s  in  most  respects  really  excellent  work,  was 
his  outrageous  mistake  of  uniting  the  Geometrid®  with  the  Notodonts 
and  some  others  because  of  a  great  similarity  in  neuration.  The 
character  which  has  proved  absolute  was  not  even  noticed  by  Meyrick, 
nor  by  most  other  systematists,  until  Dr.  Jordan  pointed  out  its  value. 
It  consists  in  the  cavity  beneath  the  base  of  the  abdomen,  sometimes 
spoken  of  as  the  tympanum,  though  the  belief  that  its  chief  function 
was  auditory  has  been  called  in  question.  In  the  Geometrid®,  this 
cavity  is  large  and  quite  distinctively  formed,  extending  beneath  the 
pleura  of  the  second  abdominal  segment,  that  of  the  first  segment  being 
much  reduced.  Only  in  the  Pyralid®  is  any  similarity  to  this  struc¬ 
ture  seen,  and  even  there  it  is  not  identical ;  and  the}-  differ  from  the 
Geometrid®  in  so  many  other  essential  characters — <?.//.,  the  presence 
of  an  additional  vein  in  the  hindwing — that  no  confusion  is  possible. 

The  structure  of  the  antenn®,  apart  from  the  fact  that  it  generally 
differs  in  the  two  sexes,  shows  perhaps  a  wider  range  of  variability 
than  in  any  other  family.  Not  having  pursued  any  extensive  studies 
on  the  organ  outside  the  Geometrid®,  I  would  not  venture  to  make  this 
assertion  on  my  own  authority,  but  I  gather  from  a  general  paper  by 
Bodine,  on  “The  Antenn®  of  Lepidoptera  ”  (“Trans.  Amer.  Ent.  Soc.,” 
vol.  23),  that  such  is  the  case,  and  I  can  certainly  vouch  for  it  that 
almost  every  conceivable  modification  occurs  among  my  favourites, 
from  absolutely  simple  to  very  highly  pectinate  or  plumose,  or  furnished 
with  ciliation  of  every  degree  or  kind,  or  even  in  a  few  genera  (chiefly 
the  South  American  Rkopalades),  a  definite  attempt  to  copy  the  clubbed 
form  of  the  butterflies.  Into  the  details  of  the  various  types  of  sensory 
hairs  found  on  them,  the  curious  pilose  clothing  of  the  antenn®  of  the 
genus  Macrotes  and  other  specialisations,  I  do  not  propose  to  enter ; 
but  the  evident  value  of  the  highly  pectinate  antenn®  to  the  males, 
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which  have  to  search  out  their  females  under  exceptionally  difficult 
conditions — notably  when  the  female  is  wingless — arrested  attention 
long  ago,  and  may  be  appropriately  mentioned  now,  because  one  of  the 
points  which  I  wish  particularly  to  discuss  is  this  apterous  condition 
of  several  Geometrid  females.  We  know  too  little  about  the  habits  of 
the  species  in  which  the  female  antenme  are  heavily  pectinate  to  be  able 
to  offer  any  explanation  of  their  purpose,  unless  it  be  connected  with 
the  discovery  of  the  right  food-plant  for  oviposition,  which  is  of  course 
the  chief  business  of  the  sex.  The  phenomenon  is  the  most  noticeable 
in  the  African  Geometridse,  and  one  cannot  help  feeling  that  at  any  rate 
it  is  associated  with  some  rather  exceptional  activity  of  the  female.  In 
a  few  of  the  species  in  question  the  male  is  still  unknown,  while  in 
quite  a  number  the  females  are  more  frequently  taken  than  the  males 
— all  the  more  remarkable  when  one  considers  how  general  is  the 
reverse  condition  in  collections  obtained  from  abroad.  I  may  give  an 
illustration  from  material  furnished  by  my  good  friend  Mr.  F.  W. 
Short,  B.A.,  of  Selukwe,  S.  Rhodesia,  to  whom  I  was  kindly  intro¬ 
duced  by  our  valued  member  Mr.  Braithwaite.  Of  Mr.  Short’s  most 
conspicuous  discovery,  Omjdiax  shorti,  Prout,  with  simple  antenna.  I 
have  thus  far  received  six  males  but  no  female.  Of  an  allied  species 
belonging  to  the  genus  or  subgenus  lleterorachis  (which  I  have  only 
been  able  to  differentiate  definitely  from  Ompha.e  by  the  pectinate 
antenna  of  both  sexes)  he  has  sent  me  seven  females  and  only  a  single 
male  !  No  instance  is  known  in  which  the  antenna  of  the  female  is 
pectinate  and  that  of  the  male  non-pectinate ;  indeed  very  rarely  do 
the  female  pectinations  even  equal  those  of  the  male  in  length  ;  but  I 
believe  I  have  lighted  quite  recently  on  a  species  of  South  American 
“  Emerald  ”  (genus  Phrudocentra,  new  species)  in  which  they  are 
decidedly  Inrujer  in  the  $?  .  Confirmatory  evidence  is  desirable,  as  the 
phenomenon  would  be  unique,  not  only  in  the  Geometridse,  but  in  the 
Lepidopteia,  and  at  present  only  one  example  of  each  sex  is  known, 
so  that  it  is  not  inconceivable,  however  unlikely,  that  they  represent  two 
separate  species,  exceedingly  closely  allied,  occurring  in  the  same 
locality  and  ol  which  the  alternative  sexes  remain  unknown.  One 
wonders  whetCTBwn  a  few  of  these  extreme  cases  the  male  is  of  an 
abnormally  retiriir^dpsposition  and  the  female  has  had  to  acquire  the 
leap-year  habit !  '•> 

No  Lepidoptera— and  therefore,  of  course,  no  Geometridse — are 
without  wings  in  the  male  sex,  but  the  phenomenon  of  winglessness 
turns  up  here  and  there  in  the  female,  in  various  quite  unrelated 
groups,  proving  that  it  has  been  independently  acquired,  though  pre¬ 
sumably  to  meet  some  common  need.  As  .  the  majority  of  the 
Geometridse  in  which  this  occurs — and  all  the  British  cases  in  the 
family — belong  to  the  species  which  reach  the  perfect  state  in  the 
winter  months  or  very  early  spring,  a  pretty  obvious  deduction  has 
been  drawn  that  there  is  some  definite  connection  between  the  apterous 
condition  and  winter  emergence.  Much  speculative  writing  has 
appeared  on  the  subject,  and  I  must  plead  guilty  to  having  perpetrated 
a  certain  amount  myself  in  the  remote  past ;  but  it  has  been  reserved 
to  Dr.  Chapman  to  bring  out  the  explanation  which  correlates  all  the 
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known  cases  of  winglessness,  and  in  favour  of  his  theory  I  have  readily 
abandoned  the  cruder  and  less  satisfying  views  of  the  dangers  of  ex¬ 
posure  of  a  wing-surface  to  rough  weather,  restrictions  of  suitable 
hiding-places  on  the  trees  in  their  leafless  condition,  etc.  Dr.  Chap¬ 
man’s  solution  of  the  problem  is  concisely  set  forth  in  the  Entomo¬ 
logist's  Record,  voL  xv.,  pp.  43-46,  and  should  be  studied  by  all  who 
are  interested  in  the  subject. 

The  New  Zealand  entomologist,  Prof.  G.  V.  Hudson,  unacquainted 
with  Dr.  Chapman’s  paper,  later  (Ent.  Mo.  May.,  xlviii.,  269)  sug¬ 
gested  a  different  and  less  satisfying  explanation  of  the  winglessness 
of  winter  females,  though  also  connected  with  the  necessity  of  keeping 
them  in  contact  with  the  food-plant.  His  idea  was  that  the  state  of 
semi-torpor,  induced  by  the  cold  weather,  might  prevent  them  from 
finding  their  way  back  thereto,  while  not  being  sufficiently  complete 
to  interfere  with  the  vital  function  of  oviposition.  The  objections  to 
this  view  seem  to  me  to  be  :  that  even  semi-torpid  females  do  not  lay 
normally,  nor  even  pair — or  at  least  this  has  been  my  experience  ;  that 
the  male,  equally  affected,  would  presumably  be  unable  to  find  the 
female,  so  that  this  theory  should  demand  winglessness  of  both  sexes ; 
and  last,  but  not  least,  that  if  the  average  weather  conditions  of  the 
time  of  year  were  adverse  to  the  exercise  of  the  life  functions  of 
the  species,  it  is  natural  to  conclude  that  they  would  be  adverse 
likewise  to  its  emergence  from  the  pupa  at  that  particular  time  of 
year  at  all. 

A  very  wide  and  interesting  field  of  investigation  is  opened  up  by 
the  numerous  and  varied  “  secondary  sexual  ”  structures  in  the  males 
of  the  Geometridfe,  particularly  on  the  legs  or  wings.  Except  for  the 
general  idea  that  they  are  mainly  scent-organs  for  the  attraction  of 
the  other  sex,  we  as  yet  know  next  to  nothing  about  them  physiologi¬ 
cally,  and  little  enough  morphologically.  I  shall  welcome  the 
collaboration  of  any  specialist  on  this  branch  of  enquiry  who  would 
tackle  it  from  the  point  of  view  of  the  Geometridre  in  particular.  The 
species  of  which  1  have  bred  and  paired  more  examples  than  any  other 
—  Ptychopoda  virgularia,  Hb.,  more  correctly  called  seriata,  Schrank — 
belongs  to  a  genus  in  which  the  male  hind  leg  is  subject  to  numerous 
abortions,  sometimes  accompanied  by  the  development  of  remarkable 
tufts  or  tassels  of  hair.  Yet  I  have  been  unable  hitherto  to  discover 
any  peculiarity  in  the  habits  of  courtship  or  the  pairing  posture  to 
explain  these  modifications.  As  the  hind  leg  in  the  species  in  question 
has  certainly  lost  its  original  function,  it  is  self-evident  that  some 
modified  or  substituted  function  exists.  In  some  of  the  subgenera  of 
Ptychopoda  the  hair-tufts  are  found  instead  (or  in  addition)  at  the 
abdominal  margin  of  the  hindwing,  which  is  then  more  or  less  aborted 
or  altered  in  shape  to  accommodate  these  modifications.  Some  genera 
have  tufts  of  hair  placed  on  different  parts  of  the  underside  of  the 
hindwing,  the  different  species  of  a  genus  being  usually  distinguished 
by  the  different  position  or  distribution  of  these,  while  there  may  also 
exist  side-by-side  with  them  (as  in  the  genera  Achlora,  Noreia,  etc.) 
close  congeners  with  the  wings  quite  simple.  Sometimes,  again,  the 
tufts  are  transferred  to  one  or  two  of  the  abdominal  somites.  In  two 
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or  three  of  the  sub-families,  particularly  in  the  “  Boarmiids  ”  and 
“  Emeralds,”  it  is  a  very  common  occurrence  for  the  male  hindleg  to 
be  more  or  less  strongly  dilated  and  furnished  with  a  groove,  in  which 
lies  folded  a  long  pencil  of  hair,  capable  of  being  expanded  by  rubbing 
the  leg  against  a  spine,  which  in  these  cases  is  always  developed  over 
the  orifice  of  the  abdominal  basal  cavity.  To  the  systematise  who 
has  often  to  deal  with  specimens  from  which  the  hindlegs  have  been 
broken  off,  the  presence  of  this  spine  is  a  boon  as  an  index  to  the 
leg-structure;  though  I  cannot  at  all  agree  with  the  American 
specialists,  Hulst  and  Pearsall,  that  the  said  hair-pencil  is  a  character 
of  generic  value. 

A  remarkable  genus  from  this  point  of  view  is  Aids  odea,  Guen., 
a  close  relative  of  our  Cosymbia  ( —  Zonosoma ),  of  very  general  distribu¬ 
tion  outside  the  pahearctic  region.  The  female  scarcely  differs  from 
Cosy m bia,  except  in  the  longer  palpi,  and  has  invariably  four  well- 
developed  spurs  on  the  hindleg.  The  male  shows  ail  kinds  of 
modifications,  on  which  various  genera  (according  to  Hampson,  sub¬ 
genera)  have  been  founded  ;  its  hind  tibia  may  be  spurless,  or  may 
have  1,  2,  8  or  perhaps  even  4  spurs,  it  may  be  long  and  simple  or 
much  shortened  and  with  more  or  less  long  tufts  of  hair,  the  hind- 
femur  or  the  midtibia  may  be  tufted,  or  the  modifications  may  even  be 
transferred  to  the  foreleg,  or  to  the  palpus,  or  occasionally  the  costal 
margin  of  the  forewing  may  be  folded. 

In  the  sub-family  Larentiinae  (my  old  friends  the  “  Carpet  ”  moths 
and  allies)  the  hindleg  is  very  rarely  modified,  the  secondary  sexual 
characters  being  usually  borne  by  the  wing.  Some  of  you  will  be 
familar  with  the  hair-pencils  on  the  underside  of  Lyyris  ( prunata , 
populcita,  etc.)  and  of  Kostroma  ( reticulata ,  etc.)  ;  the  apparatus  in  the 
latter  was  carefully  described  by  Dr.  Chapman  in  The  Entomologist's 
Record,  vol.  v.,  pp.  5-6.  Similar  tufts  turn  up  occasionally  in  extra- 
European  species.  Then  there  are  abortions  of  the*inner-marginal  part 
of  the  hindwing  in  the  males  of  the  Chesias  group,  this  part  of  the 
wing  being  here  formed  into  a  kind  of  pocket  opening  to  the  under¬ 
side.  Still  more  remarkable  are  the  modifications  in  the  Lobophora 
group.  Our  British  representatives  give  no  idea  of  the  extent  of 
these,  though  the  lappets,  suggesting  additional  wings,  are  curious 
enough  in  /,.  halterata  and  won  for  it,  from  our  old  entomologists,  the 
popular  name  of  the  “  Seraphim.”  In  the  Indo-Australian  Sands  the 
hindwing  is  sometimes,  in  addition,  enormously  reduced,  the  neuration 
distorted,  the  distal  margin  sometimes  misshapen  and  bearing  ad¬ 
ditional  scent-patches.  Similar  remarks  apply  to  Tatosoma,  from  New 
Zealand,  which  has,  further,  a  most  abnormally  elongate  male  abdo¬ 
men.  In  Toxopaltes  botulata,  Feld.,  the  hindwing  is  absurdly  small  in 
comparison  with  the  forewing,  mostly  occupied  with  these  sexual  tufts 
and  distortions,  and  has  a  long  pointed  tail  near  the  apex. 

As  the  points  discussed  or  mentioned  in  this  paper  are  only  a  few, 
selected  almost  at  random  from  the  many  which  might  have  deserved 
attention,  I  think  I  shall  at  least  have  shown  something  of  the  wide¬ 
ness  of  the  range  of  interest  open  to  the  student  of  the  Geometridae, 
and  the  urgent  need  for  a  larger  band  of  workers. 
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APTEROUSNESS  IN  LEPIDOPTERA. 

(By  r.  A.  CHAPMAN,  M.D.,  F.Z.S.,  F.E.S.  To  introduce  a  discussion,  time 
permitting,  however,  only  portions  to  be  read,  October  16th,  1916.) 

When  the  President  asked  me  to  make  some  remarks  by  way  of 
opening  a  discussion  on  “  Winglessness  in  Lepidoptera,”  I  thought  it 
was  an  honour  that  I  could  not  well  decline.  I  owe  it,  probably,  to 
having  contributed  a  short  note  on  “  Winglessness  in  Winter  Moths  ” 
to  the  Entomologist's  Record,  so  long  ago  as  1903.*  In  that  note 
I  took  several  things  for  granted  that  perhaps  it  would  be  well  to 
mention  more  distinctly. 

One  rn'ay  begin  by  remembering  that  wings  are  a  characteristic  of 
insects  of  all  orders,  if  we  except  the  Aptera  ( Collembola ,  Thysanura), 
which  are  not  really  an  order  of  insects  of  only  the  same  rank  as 
Coleoptera  and  Lepidoptera,  but  correspond  rather  to  the  whole  of  the 
rest  of  the  Insecta,  than  to  being  merely  an  order  like  any  one  of  the 
others. 

It  is,  then,  necessary  to  admit  that  any  insects  (except  Aptera) 
without  wings  are  descended  from  winged  ancestors. 

The  orders  or  sub-orders,  that  are  throughout  wingless,  are  the 
fleas,  that  are  Aberrant  Diptera,  and  are  often  included  in  that  order, 
and  in  any  case  are  supposed  to  have  a  common  ancestry  with 
Diptera,  and  the  Mallophaga,  which  are  similarly  situated  with  refer¬ 
ence  to  the  Neuroptera  and  the  Anoplura  (lice)  probably  similarly 
derivatives  of  Hemiptera. 

In  considering  what  explanation  we  can  give  why  certain  Lepidop¬ 
tera  are  wingless,  we  ought  to  have  some  assistance  if  we  can  learn 
anything  as  to  the  cause  of  winglessness  in  other  orders. 

About  the  other  orders,  I  unfortunately  possess  very  little  detailed 
knowledge,  and  it  would  not  be  admissable,  even  if  I  had,  to  enter  on 
much  discussion  about  them.  Still  we  may  find  that  some  facts  and 
explanations  arising  out  of  them  are  sufficiently  within  our  reach  to 
be  available  and  useful. 

There  are  three  sub-orders  of  true  insects  that  are  entirely  wingless, 
the  Siphonoptera  (fleas),  the  Mallophaga  (bird-lice),  the  Anoplura  (lice), 
and  to  these  we  may  add  one  species,  Cimex  lectularius,  since  it  agrees 
with  these  sub-orders  in  the  main  character  which  they  have  in 
common  and  is  also  wingless.  These  four  groups  are  in  no  wise 
related  to  each  other,  but  they  are  all  parasitic  and  are  all  wingless. 
It  seems  so  evident  that  it  is  hardly  worth  noting,  that  as  other 
wingless  insects  do  not  become  parasitic,  and  since  their  ancestors 
had  wings,  that  the  parasitism  came  first,  and  the  winglessness  as  a 
consequence  followed. 

I  think  we  may  first  notice  that  the  winglessness  is  so  absolute 
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throughout  each  of  the  sub-orders  that  the  forces  commanding  must 
have  been  strong  and  may  have  been  more  than  one.  Perhaps  the 
most  imperative  was  the  necessity  of  making  their  way  easily  amongst 
feathers  or  furs. 

Wings  would  also  probably  make  their  existence  difficult,  or  even 
impossible,  by  affording  their  hosts  the  means  of  capturing  and 
ejecting  them.  A  third,  and  I  think  hardly  less  effective,  reason 
against  their  having  wings  is  that,  that  seems  to  be  much  the  most 
general  cause  of  winglessness  in  insects,  viz.,  the  necessity  that  they 
should  not  run  any  risks  of  being  separated  from  their  very  limited 
and  localised  habitats.  In  the  Mallophaga,  we  may  say  broadly  that 
each  species  is  attached  to  one  species  of  bird,  and  it  would  be  useless 
for  it  to  reach  another  species  (supposing  it  could  fly),  and  as  a  matter 
of  fact  they  are  handed  down  as  heirlooms  from  parents  to  their 

nestlings.  . 

The  fleas  at  first  sight  seem  not  quite  in  line  with  this,  since  they 
live  on  their  hosts  only  in  their  imaginal  state.  It  is  nevertheless 
the  case  that  the  larvae  depend  for  their  food  on  their  hosts,  living  on 
the  various  dejecta  they  leave  in  their  nests,  and  thrive  especially  on 
their  blood  voided,  little  changed,  by  their  parents.  There  are 
exceptional  species  and  genera,  but  the  greater  numbei  of  species 
affect  small  mammals  and  birds,  in  both  cases  finding  food  for  the 
larvae  in  the  nests  and  their  vicinity. 

This  partial  temporary  separation  from  their  hosts  is  probably 
co-related  with  the  fact  "that  many  fleas  are  less  strict  than  the 
Mallophaga  in  sticking  to  one  host,  and  as  a  result,  in  various  rodents 
harbouring  several  species  of  fleas,  and  various  fleas  afiecting  seveial 
rodents.  In  view  of  the  food  of  the  larvee  of  the  flea,  and  the  places 
where  it  may  be  found,  it  is  obvious  that  the  newly  emerged  fleas  are 
almost  certain  to  find  a  proper  host.  It  is  not  necessary  to  assume 
that  Cimex  lectularius  acquired  its  flattened  form  by  hiding  in  the 
chinks  of  bedsteads,  its  evolution  began,  no  doubt,  before  that  of  bed¬ 
steads,  but  did  probably  arise  from  the  value  of  living  in  cracks  in  the 
wood  of  huts  and  various  fittings  and  implements  of  human  dwellings, 
and  along  with  it,  winglessness  to  prevent  the  chance  of  hopeless 
wandering  from  the  haunts  of  its  victims  no  doubt  arose. 

In  these,  and  of  course  in  not  a  few  other  cases,  the  cause  of  wing¬ 
lessness  was  to  avoid  the  dangers  of  travelling  abroad.  We  must 
accept,  I  think,  also  the  simple  idea  that  in  many  cases  travelling  was 
simply  useless  and  unnecessary,  and  tbe  wings  disappeared  under  the 
law  that  superfluous  organs  dwindle  and  disappear,  without  their  being 
in  any  way  dangerous,  except  in  the  very  general  sense  ot  absorbing 
matter  and  energy  that  might  be  more  usefully  applied.  Under  this 
heading  would  perhaps  fall  many  of  the  cases  amongst  the  Ortboptera, 
in  which  I  think  no  family  is  without  apterous  representatives,  but  1 
know  too  little  of  the  habits  of  these  to  be  entitled  to  form  any  definite 

opinion.  . 

Beetles  that  are  apterous  in  both  sexes  are  numerous,  especially  in 
the  Carabitlae,  in  which  uselessness  rather  than  dangeis  of  flight  is 
probably  the  efficient  selective  force.  It  has  been  noted  that  beetles  of 
families  usually  alate  are  wingless  in  oceanic  islands,  and  that  the 
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probable  cause  is  here  the  clanger  of  being  driven  out  to  sea  and  lost  in 
storms. 

There  are  a  few  Diptera  and  Neuroptera  that  are  wingless  in  both 
sexes,  as  well  as  some  parasitic  Hymenoptera.  The  winglessness  of  the 
workers  of  ants  and  termites  is  a  very  large  subject,  difficult  to  sum¬ 
marise  briefly,  but  dispersion  for  the  spread  of  the  species  and  for  cross 
fertilisation  is  provided  for  by  the  J1  s  and  $  s  being  winged,  the 
workers  having  merely  localised  duties  obviously  do  not  need  them. 

I  believe  there  are  no  apterous  forms  amongst  bees,  wasps,  or 
dragonflies,  nor  in  Lepidoptera  are  any  species  apterous  in  both  sexes. 

\\  hen  we  come  to  cases  of  one  sex  only  being  apterous  we  find  that 
the  apterousness  of  the  ?  is  very  common,  of  the  J  very  rare.  Some 
Perlidte  have  males  with  reduced  wings,  these  probably  wait  on  stones, 
etc.,  in  streams,  for  the  emerging  females.  That  the  same  object 
affects  Anthn/ihorabia  is  probable,  but  not  at  all  certain. 

Then  there  is  a  genus  of  beetles,  which  completes  the  list  of  species 
I  know  of  with  the  $  only  wingless.  I  may  refer  to  this  more  fully, 
as  I  have  myself  observed  these  insects. 

Mr.  Champion  tells  me  that  Xylebovns  dispar  belongs  to  the  only 
genus  of  beetles  he  knows  of  that  has  a  wingless  male,  although  the 
femaie  is  winged.  The  object  of  this  most  unusual  arrangement  is 
very  evident.  We  were  not  the  discoverers  of  the  curious  habit  which 
is  correlated  with  the  apterousness  of  the  male  beetle,  but  I  think  the 
only  first  hand  account  of  it  in  any  English  work,  is  that  I  gave  in  the 
Transactions  of  the  Entomoloyical  Society  for  1904,  p.  100.  The  female 
beetle  bores  into  the  solid  wood  of  dying  and  dead  beech  trees,  that 
have  not  been  dead  too  long  to  have  sap  and  the  fungus  growth  depend¬ 
ing  on  the  dead  sap,  on  which  the  larv<e  in  the  solid  wood  feed.  When 
the  imagines  reach  maturity  they  emerge  through  the  bark  on  to  the 
surface  of  the  trunk  or  stump.  The  males  being  wingless  get  no 
further,  and  may  be  found,  several  together,  where  a  female  is  about 
to  emerge,  struggling  to  secure  her  as  a  mate.  The  fertilised  females 
being  winged,  depart  to  search  for  timber  suitable  for  them  to  form 
their  burrows  in,  that  from  which  they  have  emerged  being  always,  or 
nearly  always,  now  too  old  to  be  available.  If  the  males  were  winged, 
there  would  be,  for  every  female  ready  to  lay  eggs,  two  searches,  one 
by  the  male  and  another  by  the  female,  for  the  suitable  new  habitat 
and  as  such  places  are  often  very  scarce,  though  occasionally  no  doubt 
abundant,  there  would  be  a  double  danger  of  failure  to  find  it.  The 
male  being  wingless  secures  that  every  female  as  it.  emerges  shall  be 
fertilised,  and  shall  be  qualified,  without  further  delay,  to  make  her 
burrow  for  oviposition. 

It  might  be  suggested  that  this  habit  excludes  cross-fertilisation, 
which  is  of  such  value,  but  this  is  not  so;  it  may  sometimes  happen, 
especially,  no  doubt,  when  stumps,  either  after  felling  trees  or  by  their 
being  taken  down  by  storms,  are  plentiful,  that  only  one  female  makes 
a  burrow  in  a  tree,  but  this  is  certainly  a  very  rare  event,  and  usually 
something  like  a  dozen,  say  three  or  four  to  a  score,  burrows  of  oviposi¬ 
tion  occur  in  a  colonised  stump,  so  that  the  emerging  beetles  are  largely 
unrelated. 

It  may  be  asked  if  this  method  of  securing  a  not  unusual  object  is 
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so  useful  and  effective  why  is  it  so  rare  ?  To  this  the  answer  is  that 
the  actual  conditions  involved  are  not  perhaps  very  frequent,  though 
the  object  to  be  attained  is.  We  must  also  remember,  as  we  are  very 
apt  to  forget,  in  considering  such  questions,  that  in  different  instances 
that  appear  to  us,  and  possibly  are,  almost  identical  in  their  conditions 
and  objects,  and  in  which  we  might  suppose  one  best  way  would  have 
been  adopted,  Nature  does  not  agree,  but  reaches  the  end  in  view  in 
ways  that  may  be  different  in  each  case  from  that  adopted  in  any  of 
the  others.  We  are  apt  to  forget  how  resourceful  she  is,  that  these 
different  methods  are  possibly  of  value  in  preventing  enemies  from 
taking  a  wide  and  easy  grasp  of  the  habits  of  their  victims,  but  more 
especially  because  the  difficulty  to  be  overcome  has  been  approached 
along  a  different  line  of  evolution  by  the  organism  that  has  to  solve  it, 
and  that  similar  solutions  by  unrelated  organisms,  though  not  uncom¬ 
mon,  are  rare  to  a  degree  parallel  to  that  of  organisms  that  have 
become  exceedingly  alike  by  way  of  convergence  instead  of  from 
common  descent. 

There  are  some  ants  recorded  to  have  wingless  males,  and  amongst 
the  Chalcids  there  is  the  remarkable  case  of  Anthojihorabia  return, 
described  by  Newport  in  the  Linnean  Transactions,  vol.  xxi.,  p.  05. 
The  female  is  winged  and  the  male  brachypterous.  I  may  quote, 
“  both  sexes  are  found  moving  about  freely  in  the  cell  ”  (of  the  devoured 
Anthophora),  “  the  male  is  by  far  the  least  active,  and  especially  from 
the  fact  that  his  organs  of  vision  are  single  ocelli,  instead  of  large 
compound  eyes,  as  in  the  other  sex,  I  am  led  to  the  conclusion  that 
impregnation  is  effected  before  the  insects  quit  their  habitation  ;  the 
wings  are  small,  narrow,  and  extend  backwards  when  folded,  as  they 
usually  are,  to  about  one  half  the  length  of  the  abdomen,  I  have  never 
seen  the  male  unfold,  or  attempt  to  use  them.”  They  are  in  fact  too 
small  to  be  useful,  the  male  has  the  usual  three  ocelli,  but  a  single 
ocellus  in  place  of  each  compound  eye,  almost  a  larval  character,  and 
an  indication  of  imperfect  development.  Newport’s  narrative  suggests 
that  he  supposed  pairing  to  take  place  in  the  cell,  and  this  may  he  so, 
hut  it  is  quite  possible  that  the  parasites  in  neighbouring  cells,  and 
probably  of  different  parentage,  are  able  to  mix  before  pairing  takes 
place,  and  so  crossing  is  secured,  this  is  apparently  very  possible  even  if 
it  is  unusual.  The  cells  must  be  opened  for  the  females  to  escape,  so 
that  the  only  difficulty  would  arise  when  only  one  cell  in  a  burrow  was 
parasitised. 

Of  species  that  have  the  females  only  without  wings,  there  are  not 
a  few  beetles,  the  Coccidae  are  largely  in  this  case,  there  is  at  least  one 
Trichnpteron.  Most  of  these  instances  seem  to  be  due  to  the  desirability 
of  the  2  s  not  going  far  from  the  suitable  habitats.  The  Coccidae 
adhere  to  the  food  plant,  the  glow-worm,  as  an  example  of  Coleoptera, 
has  often  very  restricted  areas  within  which  its  prey  is  sure  to  be 
found.  Crossing  is  assured  by  the  males  being  winged.  The  disper¬ 
sion  of  the  species  is  secured  by  the  larvse,  in  Coccidae  these  are  very 
abundant,  and  though  too  small  to  travel  long  distances  by  their  own 
exertions,  can  easily  be  carried  by  birds,  insects,  wind,  etc.,  and  are  so 
numerous  that  vast  losses  amongst  them  are  unimportant,  compared 
say  with  proportionally  similar  losses  amongst  the  adult  $  s.  In  the 
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case  of  the  glow-worm,  we  know  that  the  larva  does  a  deal  of  travel¬ 
ling,  thus  securing  dispersion,  and  here  again  the  loss  of  a  larva  (by 
quitting  one  suitable  area  and  failing  to  find  another)  is  trifling  com¬ 
pared  to  that  of  a  fertile  female. 

In  the  Lepidoptera  are  a  considerable  number  of  instances  of 
species  whose  females  are  wingless,  but  no  instance  has  been  observed 
of  a  wingless  male  Lepidopteron.  The  object  to  be  attained  seems, 
almost  obviously,  to  be  that  the  eggs  shall  be  laid  at  a  place  where  the 
adult  larva  found  suitable  conditions,  or  as  near  to  it  as  the  discovery 
of  a  satisfactory  puparium  permitted.  It  seems  necessary  to  assume 
that  the  dispersion  of  the  species  is  adequately  provided  for  by  the 
journeys  that  may  be  taken  by  the  larvte,  and  that  in  these  species  it 
is  better  to  risk  a  large  number  of  larvae  in  the  quest  of  new  habitats, 
than  that  of,  of  course  a  large,  but  comparatively  a  much  smaller 
number  of  adult  females. 

Why  this  should  be  so  in  these  species  and  not  in  others  may  be 
simply  that  these  are  examples  of  the  various  ways  in  which  Nature 
achieves  her  objects,  but  much  more  probably  it  is  due  to  the  danger 
of  the  female  not  finding  a  satisfactory  position  for  laying  her  eggs,  if 
she  went  in  search  of  it,  being  decidedly  greater  than  the  average.  In 
what  the  additional  danger  consists  it  may  be  difficult  for  us  to  dis¬ 
cover,  but  in  some  cases  we  may  make  highly  probable  hypotheses. 

I  may  repeat  here  that  in  the  Lepidoptera  no  males  are  wingless, 
only  the  females,  so  that  the  danger  to  be  avoided  is  not  one  affecting 
all  individuals  of  the  species,  but  only  those  with  the  duty  of  placing 
the  eggs  in  a  suitable  position.  This  seems  at  once  to  disqualify  all 
general  dangers,  such  as  storms  of  wind  blowing  them  away,  which 
would  damage  the  species  as  much  if  the  males  were  blown  away  as 
if  the  females  were,  and  being  less  heavy  they  would  be  more  liable  to 
this  danger.  Torpidity  due  to  a  low  temperature  would  injure  the 
species  as  much  through  the  males  as  through  the  females,  and  so  the 
suggestion  that  a  female  chilled  at  a  distance  from  a  suitable  site  for 
egglaying  would  never  be  active  enough  to  find  one,:;:  seems  inadmis¬ 
sible,  for  equally  the  male  would  be  so  chilled  that  he  could  not  find 
the  female. 

What,  then,  are  the  reasons  why  the  females’  power  of  flight 
should  be  lose.  These  are  probably  different  in  different  eases.  Some 
we  may  fail  to  guess,  in  others  we  may  believe  we  have  a  more  or 
less  satisfactory  explanation. 

It  is  necessary,  then,  to  consider  these  more  in  detail. 

In  the  first  place,  it  may  be  mentioned  that  no  case  of  apterousness 
occurs  amongst  the  butterflies,  the  sphinges,  the  pyrales  (Acentropus, 
sometimes  Brachypteroit s),  or  the  plumes,  nor,  I  think,  the  noctme, 
Ai/rotis  fatidica  is  perhaps  the  nearest  to  apterousness,  this  is  true  of 
British  species  and  of  European,  and,  so  far  as  my  knowledge  extends, 
is  generally  true,  but  this  is  too  wide  an  assertion  to  found  on  my 
ignorance  of  exotic  species.  The  Geometers  provide  the  largest  num¬ 
ber  of  species  (European),  if  we  omit  the  Psychids,  of  which  all  species 


*  This  is  the  hypothesis  advanced  by  Mr.  G.  V.  Hudson  (Ent.  Mo.  Jlag.,  1912, 
p.  269),  to  which  I  shall  refer  later. 
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macro  and  micro  ( Psychidae  and  Talaeporidae,  of  Staudinger’s  Cata¬ 
logue)  have  apterous  females.  Narycia  ( monilifera )  and  Diplodoma 
( marginepmctella )  are  not  Psychids,  though  so  placed  by  Tutt.  Mela¬ 
sma  is  very  close  to  it,  if  not  actually  a  Psychid,  but  the  female  is 
winged,  and  there  are  several  other  allied  species. 

These  Lepidoptera  (chiefly  palasarctic)  with  wingless  females  may 
be  classified  very  much  as  follows — 

1.  Lay  their  eggs  on  or  in  their  cocoons  or  pupa  cases.  Emergence 

of  imago  in  summer  (spring  and  autumn  but  to  the  summer 
margin). 

a.  Psychids,  macro  and  micro. 

h.  Heterogynids. 

c.  Orgydas. 

2.  Moths  appearing  in  winter,  or  in  very  late  autumn,  or  very 

early  spring. 

a.  Geometers.  Anisopteryx. 

Hibernia.  Cheimatobia  and  various  Bistoninae. 

b.  Tortrix.  Exapate  conyelatella. 

c.  Tine;e  (2  genera).  Cheimophila  ( Salicella )  and  Cliima- 

bacche  ( fayella  and  phryganella). 

8.  Certain  Alpine  or  mountain  species. 

a.  Hepialus  pyrenaica  and  alticola.  Ayrotis  fatidica. 

b.  Thamnonoma  loricaria. 

c.  Gnophos  ylaucinaria. 

Pyy  mania  fusca. 

d.  Arctias.  Appearing  in  late  autumn  or  early  spring. 

Ocnoyyn a  ( E  uropean ) . 

Metacrias  (New  Zealand). 

4.  Desert  species. 

Lambesia  stand  in  yen  (appear  September). 

Chondrosteya  randelicia  (appear  August). 

SomabrarJiys  (appear  September  and  October). 

I  may  have  omitted  a  species  or  two,  my  object  not  being  to  make 
a  complete  list,  but  to  suggest  some  reasons  for  the  apterousness. 

The  Psychids  have  apterous  females  throughout  the  whole  family 
without  exception  (except  perchance  Melasina,  which  is  very  doubtfully 
a  Psychid).  Two  points  strike  us  at  once,  Psychids  are  distributed  all 
over  the  world,  whence  it  follows  that  they  are  an  ancient  family,  and 
that  the  apterousness  of  the  females  has  been  a  decidedly  successful 
arrangement,  the  latter  conclusion  is  supported  by  the  fact  that 
amongst  the  micro-psychids,  which  are  the  least  specialised,  the 
females  have  legs,  even  rudiments  of  wings,  and  emerge  from  the 
pupa  skin  and  perch  outside  the  larval  case,  whilst  the  more  specialised, 
and  therefore  more  recent,  have  females  that  have  no  appendages 
whatever  and  do  not  completely  leave  the  pupa  case  until  they  have 
laid  all  their  eggs,  the  progress,  therefore,  has  been  to  intensify  the 
helplessness  of  the  females  as  time  went  on. 

The  very  ancient  origin  of  the  condition,  under  circumstances  that 
perchance  we  cannot  very  well  form  definite  ideas  about,  places  a 
decided  difficulty  in  realising  what  the  advantage  of  the  deprivation 
realty  consists  in.  The  family  probably  arose  in  common  with  the 
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groups  of  Tine;e  (clothes-moths)  that  make  cases.  We  must  suppose 
that  such  a  moth  at  times  laid  her  eggs  in  the  larval  case  from  which 
she  had  emerged,  the  pupal  skin  falling  away,  if  this  were  advantageous 
it  would  be  selected,  and  when  once  a  species  with  this  habit  existed, 
the  loss  of  wings  would  follow,  both  because  they  would  make  a  useless 
call  on  the  resources  of  the  insect,  still  more  because  they  might  lead 
to  her  flying  off  and  then  laying  no  eggs  in  so  suitable  a  place.  It  is  easy 
to  suppose  that  a  rubbish-eating  Tinea  would  be  advantaged  by  laying 
her  eggs  where  she  was  bred,  if  we  grant  that  the  rubbish  would  per¬ 
sist  in  the  same  spot,  and  probably  it  did  for  the  early  Psychids,  as 
it  must  necessarily  do  now  for  such  species  as  various  Talasporias,  etc. 
The  rubbish-eating  and  case-making  Tinere,  as,  for  example,  those 
eating  fur  and  wool,  having  habitats  that  can  only  last  a  season  or 
two,  and  those  eating  dead  insects,  etc.,  as  Narycia  and  Diplodoma, 
which  have  to  be  sought  for,  necessarily  require  wings.  These  are  so 
near  the  micro  psychids  that  Tutt  and  others  have  placed  the  two 
genera  mentioned  actually  in  the  Psychids,  it  is,  at  any  rate,  highly 
probable  that  these  Tinea  are  the  nearest  representatives  we  have  to 
the  common  stock  from  which  they  and  Psychids  are  derived.  We 
may  suppose  that  some  of  the  rubbish-eaters  took  to  eating  lichens 
and  confervae  on  rocks  and  tree  trunks,  when  their  proper  food,  dead 
debris  of  insects,  etc.,  was  scarce,  and  once  this  habit  was  established, 
we  have  them  on  a  fixed  and  more  or  less  permanent  habitat,  wuth 
possibly  no  other  for  a  considerable  distance,  so  that  it  became 
desirable  that  the  females  should  as  to  the  majority  stay  and  lay  their 
eggs  there ;  this,  of  course,  leads  directly  to  apterousness.  The 
restricted  nature  of  the  habitat,  and  limited  quantity  of  food  available, 
might  lead,  before  the  lichen  habit  was  wrell  established,  to  the  rise 
of  the  higher  Psychids,  by  wray,  perhaps,  of  such  forms  as  Fumea,  on 
certain  individuals  taking  to  eating  surrounding  green  vegetation.  It 
is  to  be  remembered,  of  course,  that  lichens,  etc.,  are  actually  vege¬ 
tables,  plants,  though  partaking,  perhaps,  from  a  dietetic  point  of 
view,  largely  of  fungus  or  animal  nature,  not  too  far  from  the  dead 
insect  material  of  some  of  the  Tinea.  Tree-trunks  and  rocks  are 
unquestionably  the  true  habitat  of  the  micro-psychides,  though  they 
now  find  extended  areas  on  walls  and  palings.  Time  and  space  hardly 
admit  of  going  into  such  detail  as  referring  to  Talaeporia  tubulosa 
( pseudobombycella ),  whose  larva  eats  dead  insects  and  other  rubbish,  and 
even  greenstuff,  though  it  is  an  unquestionable  micro-psychid. 

As  the  family  developed  they  no  doubt  found  other  advantages 
beyond  this  to  account  for  the  success  of  the  Psychids  as  a  family. 
There  are  various  directions  as  to  w’hich  one  might  speculate  as  to 
this,  but  the  main  point  for  the  purpose  of  this  note  is  perfectly  clear, 
that  the  larval  case,  with  its  contained  empty  chrysalis  case,  is  the 
very  best  place  in  which  the  egg  can  be  laid,  in  moths  having  the 
habits  of  the  Psychids.  It  is,  of  course,  quite  possible  that  there  may 
be  species  that  would  be  benefited  if  they  could  throw  aside  the  loss 
of  wings  and  endow  their  females  w'ith  flight,  such  species  would,  of 
course,  since  it  is  tolerably  certain  that  the  acquisition  of  wings  is  im¬ 
possible,  tend  to  gradually  become  extinct,  and  may  account  for  the 
rarity  of  some  species.  The  rarity  of  most  of  our  macro-psychids  in 
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England  must  not,  however,  be  ascribed  to  this  cause,  as  they  all,  I 
think,  are  common  enough  in  various  continental  localities.  It  is 
due  really  to  our  climate,  the  Psychids  generally,  and  especially  the 
macro- psychids,  being,  if  not  subtropical,  at  least  more  at  home  and 
more  abundant  in  regions  much  warmer  than  we  enjoy. 

We  assume  that  the  object  of  apterousness  in  female  Lepidoptera 
is  to  secure  with  greater  certainty  and  least  expense  that  the  eggs  shall 
be  laid  in  the  best  locality.  The  primary,  indeed  the  indispensable 
quality  of  the  best  position  is  that  the  young  larvaswhen  hatched  shall 
have  a  fair  chance  of  getting  a  living,  it  is  hardly  less  important,  and 
is  prior  in  point  of  time,  that  the  eggs  shall  be  protected  from  enemies 
between  the  dates  of  laying  and  hatching.  The  usual  precaution  with 
lepidoptera  is  that  the  eggs  shall  be  small  and  inconspicuous,  and  laid 
singly,  so  that  if  many  perish,  still  many  will  escape,  there  are  many 
adjuvant  devices,  as  protective  coloration,  covering  them  with  scales, 
placing  them  in  crevices,  etc.  What  the  protection  in  the  case  of 
large  eggs  laid  in  mass,  as  those  of  Lasiocamija  quercus,  is  I  can’t  say, 
and  as  a  matter  of  fact  it  often  happens  that  most  eggs  in  such  a 
mass  produce  hymenopterous  parasites.  As  regards  the  Psychids,  the 
placing  of  the  eggs  in  the  case  seems  to  be  a  very  efficient  protection 
to  the  eggs.  In  the  micro-psychids  it  is  usual  for  the  female  to  have 
a  large  tuft  of  hairs  in  the  last  abdominal  segments,  and  when  the 
female  has  emerged  and  sits  at  the  extremity  of  the  case  waiting  for 
fertilization,  in  many  instances,  if  I  recollect  aright  I  have  seen  it 
most  frequently  in  the  Fumeas,  the  ovipositor  rests  in  the  opening  of 
the  case  (or  pupa-case)  and  the  circular  tufts  of  hair  fully  protect  the 
case  against  the  entry  of  any  enemies.  In  the  Fumeas,  also,  the  pupa 
case  is  in  the  meantime  rivetted  to  the  opening  of  the  larval  sac,  to 
fall  back  into  it  when  filled  with  eggs,  in  the  Talseporias  the  pupa 
case  falls  out  and  the  eggs  are  laid  in  the  larval  sac. 

In  the  Macro-psychids,  the  female  is  a  mere  egg  bag,  and  never 
leaves  the  larval  sac,  but  emerges  from  the  pupa  enough  to  open  the 
pupa  case  and  the  mouth  of  the  sac  sufficiently  for  the  male  to  intro¬ 
duce  his  long  and  extensible  abdomen.  Without  any  exception,  either 
in  micro-  or  macro-psychids,  that  I  know  of,  the  eggs  when  laid  are 
intimately  intermixed  with  hairs  and  hair-scales,  which  must  present 
almost  insuperable  difficulties  to  any  assailant.  This  may  be  the 
dominant  reason  why  the  apterousness  has  made  the  Psychids  so 
successful  a  family.  It  may  be  added  that  of  the  micro-psychids  the 
females  possessing,  as  they  do,  legs,  and  emerging  from  the'sac,  there 
are  none  that  do  not  drop  away  when  their  eggs  are  laid.  The  females 
of  the  macro-psychids  that  do  not  completely  leave  their  pupa  cases 
till  their  eggs  are  laid  finally  come  out  when  that  process  is  completed, 
and  fall  to  the  ground  as  mere  scraps  of  what  they  were  at  first. 

Though  the  macro-psychids  have  evolved  beyond  the  micros  in  the 
matter  of  the  females  being  not  only  wingless,  but  also  without  legs 
or  even  antenme,  certain  of  the  micros  have  made  a  further  advance 
in  another  direction.  The  Luffias  and  Solenobias  have  formed  species 
that  are  parthenogenetic.  In  regard  to  this,  we  may  recognise  two 
very  remarkable  circumstances.  In  both  these  genera  the  species  are 
duplicated  and  go  in  pairs.  To  each  species  that  still  possesses  a  male, 
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there  corresponds  another  species,  apparently  identical,  that  has  no 
males,  and  is  parthenogenetic.*  It  might  at  first  be  supposed  that 
these  were  varieties  of  one  species,  but  this  is  not  so,  the  species 
possessing  males  have  females  that  “  call,”  and  if  the  male  does  not 
arrive,  die  without  laying  fertile  eggs,  whilst  the  females  of  the 
parthenogenetic  races  do  not  “  call,”  but  commence  laying  eggs  as 
soon  as  they  have  emerged.  It  is  also  the  case,  in  some  instances, 
that  there  are  intermediate  species  that  have  few  males  and  partheno¬ 
genetic  eggs  are  not  laid  unless  the  males  which  are  rare  fail  to 
attend.  Though  I  call  these  intermediate  races,  species,  I  am 
probably  wrong  in  so  doing,  they  are  probably  distinct  species  that 
have  left  the  species,  that  has  an  effective  male  population,  but  has 
not  yet  become  completely  parthenogenetic. 

The  other  remarkable  circumstance,  which  is  one  that  probably 
occurs  in  several  of  these  parthenogenetic  races,  has  only  been  studied 
by  me  in  the  case  of  Luffia  ferchaultella,  the  parthenogenetic  form  of 
L.  lapidella.  This  insect  may  be  regarded  as  one  species  or  as  a 
number  of  species.  The  really  true  test  of  a  species,  complete  syngamy, 
cannot  of  course  exist  in  parthenogenetic  races,  and  it  would  be  quite 
reasonable  to  regard  every  individual  as  being  ot  a  distinct  species. 
Still  one  feels  bound  to  regard  all  the  individuals  of  one  locality, 
generally  a  small  group  of  rocks,  walls  or  trees,  as  of  one  speeies. 
Why  not  therefore  of,  say,  two  different  localities  ?  The  difficulty 
conies  from  the  individuals  in  the  two  localities,  though  uniform  in 
each  locality,  are  different  in  characters  so  fundamental  as  the  num¬ 
ber  of  joints  in  their  tarsi  and  antennfe.  Changes  in  the  number  of 
the  tarsal  joints  are  very  rare  in  Lepidoptera,  the  front  tarsi  differ  in 
Nymphalids  and  Lycsenids  as  characters  of  the  families,  and  here  and 
there  in  other  groups,  and  in  Coleoptera  differences  in  the  number  of 
the  tarsal  joints  distinguish  families.  In  the  case  before  us  the  loss 
of  joints  may  be  regarded  as  steps  towards  the  legless  condition  in 
macro-psychids,  but  here  again  it  is  a  family  character,  but  in  the 
case  of  L.  ferchaultella,  it  is  merely  a  varietal  one,  if  we  consider  them 
all  to  be  one  species. 

The  Heteroyynidae  are  a  very  small  family  of  only  one  genus,  and 
from  one  point  of  view  only  two  species  with  various  races,  from 
another,  perhaps  of  a  dozen  species.  One  species  or  group  has  a  wide 
South  European  distribution,  the  other  is  purely  Spanish.  They 
seem  to  have  no  very  near  allies  and  are  probably  nearest  to  Meyalo- 
pyyidae  and  Zyyaenidae.  I  have  had  favourable  opportunities  of  studying 
both  groups.  The  female  moth  is  remarkable  structurally  and  in  her 
habits.  She  has  not  only  no  wings,  no  legs,  or  antennas,  but  she  has 
no  scales  or  hairs,  and  has  a  smooth  shining  surface.  I  may  be  held 
to  be  wrong  when  I  say  she  has  no  legs,  still  I  describe  her  as  having 
no  legs  either  as  a  pupa  or  an  imago,  yet  where  these  legs  ought  to  be 
the  imago  remains  attached  to  the  pupa.  If  there  are  no  legs  there 
are  at  least  some  structures  having  the  definite  function  of  soldering 
together  the  imago  and  the  pupal  skin.  There  is  a  fine  silken  cocoon, 


*  A  sufficiency  of  such  species  are  known  to  justify  this  generalisation  in  the 
broad  view  that  here  interests  us. 
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and  on  emergence  the  pupa  protrudes  from  the  cocoon,  as  is  typical  of 
the  Lejndoptera  incompletae.  The  male  pupa  remains  there  in  ordinary 
fashion,  such  as  is  the  case  in  Zyyae.ua,  etc.  When  the  female  pupa 
case  appears,  the  moth  emerges  from  it,  pushing  forwards  the  portion 
of  the  pupal  skin  covering  the  front  of  the  thorax  and  head,  and 
backwards  that  covering  the  dorsum  of  the  same  parts.  The  imago 
is  firmly  attached  to  the  front  portion  by  the  soldered  legs,  she 
emerges  further  by  a  vermiform  movement  until  she  rests  on  top  of 
the  cocoon,  adherent  organically  in  front  and  with  the  inferior  surface 
of  the  abdomen  adherent  to  the  posterior  flap  of  the  pupa  case  by  some 
slight  moisture.  Fertilisation  now  takes  place,  and  in  less  than  a 
quarter  of  an  hour  from  her  emergence,  she  may  have  returned  to  the 
interior  of  her  pupa  case,  and  that  will  at  the  same  time  have  dropped 
back  into  the  cocoon. 

A  cocoon  at  this  period,  and  even  its  contained  pupa,  is  very  difficult 
to  distinguish  from  one  from  which  the  moth  has  not  yet  emerged. 
She  gets  back  into  the  pupa  case  by  the  same  vermiform  movement  by 
which  she  emerged.  The  progress  forwards  of  the  inferior  surface  of 
the  abdomen,  along  the  portion  of  the  pupa  case  to  which  it  adheres 
is  very  slug  like,  and  goes  on  till  the  end  of  the  abdomen  comes  over 
the  opening  into  the  pupa  case,  and  a  continuance  of  similar  move¬ 
ments  now  brings  her  inside  it,  when  the  flaps  from  back  and  front 
close  together  and  the  pupa  drops  back  into  the  cocoon.  This  is 
extraordinary  enough,  and  most  interesting  to  watch.  The  further 
procedures,  though  taking  place  out  of  sight,  are  equally  extraordinary. 
Since,  unlike  the  Psychids,  she  has  no  wool  to  mix  with  the  eggs,  she 
lays  them  in  a  solid  mass  in  the  lower  part  of  the  chrysalis  case,  a 
mass  so  adherent  that  it  is  practically  impossible  to  detach  a  separate 
egg.  There  she  dies,  held  as  she  necessarily  is  by  the  adherence  to  the 
pupa  case,  between  the  eggs  and  the  opening  at  the  top  of  the  pupa 
case,  an  opening,  however,  that  is  very  closed  by  its  two  flaps  over¬ 
lapping.  The  curious  arrangement  of  the  legs  then  serves  two  pur¬ 
poses,  to  keep  the  moth  in  the  proper  place  on  top  of  the  cocoon  and 
ensure  her  safe  return  into  the  pupa  shell,  and  to  keep  her  there  in  the 
right  place  when  she  dies.  For  though  dead  she  still  has  two  import¬ 
ant  offices  to  fulfil.  She  has  to  assist  the  block  protecting  her  eggs 
against  parasites  and  marauders.  But  beyond  this  she  has  to  afford 
their  first  meal  to  the  young  larvse,  her  offspring,  when  they  hatch. 
In  the  case  of  the  species  of  the  penella  group,  this  meal  is  not 
apparently  a  large  one,  the  species  of  this  group  are  smaller  and  the 
materials  of  the  dead  mother  not  abundant,  and  the  lame  eat  their 
way  through  the  pupa  case  and  get  out  of  the  cocoon  hardly  increased 
in  size.  But  the  other,  the  paradoxa.  group,  are  larger  insects,  and  the 
dead  female  must  present  a  considerable  amount  of  food,  for  the  young 
larvse  remain  within  the  pupa-case  consuming  this  unusual  food,  until 
they  have  passed  their  first  moult. 

A  consequence  of  the  complete  loss  of  appendages  in  Heteroyynis, 
and  a  more  or  less  complete  one  in  Psychidae,  is  that  the  males  are  of 
a  uniform  black  tint  in  Heterogynis,  and  have  a  similar  black  tint  in 
some  species  of  Psychidae,  and  very  generally  a  very  uniform  dull 
tint,  with  certain  marblings  in  the  lower  forms  with  less  degenerate 
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females,  but  also  with  a  good  deal  of  colour  and  marking  in  some 
exotic  macro-psychids. 

Are  we  to  assume  that  the  females  here  do  not  employ  any  sexual 
selection,  are  in  fact  so  devoid  not  only  of  movement,  but  of  any 
{esthetic  taste,  as  to  be  careless  of  the  personal  appearance  of  their 
mates.  This  is  a  difficult  subject,  but  the  fact  appears  to  supply  the 
strongest  argument  (if  it  be  strong)  that  I  know  of  in  favour  of  the 
hypothesis  of  {esthetic  sexual  selection  in  Lepidoptera.  As  a  secondary 
result  this  loss  of  colour  and  marking  in  the  males  entirely  deprives  us 
of  those  characters,  which  we  so  much  depend  on  in  other  families,  for 
the  discrimination  of  species.  I  think  it  highly  probable  that  if  the 
Heterogynids  had  colours  and  markings,  a  number  of  species,  beyond 
the  certain  two,  would  have  been  easily  distinguished. 

Some  authors  state  that  the  newly  hatched  larvae  of  some  Psychids 
eat  the  remains  of  their  mother,  but  give  no  exact  observations.  My 
area  of  observation  has  of  course  been  very  limited,  contrasted,  with  so 
large  a  family,  but  I  know  no  species  in  which  the  female  does  not 
leave  the  case  and  fall  to  the  ground  when  her  eggs  have  been  laid. 

Both  the  Psychids  and  the  Heterogynids  belong  to  the  less  specialised 
incomplete,  but  the  Orgyias  are  of  the  really  high  family  of  the 
Lymantriilae.  They  are  almost  a  solitary  genus  in  this  family,  whereas 
in  the  other  two  families  the  whole  family  without  exception  is 
involved.  It  follows  that  their  loss  of  wings  must  have  been  of  very 
ancient  date,  whereas  in  Onjyia  it  must  be  comparatively  modern. 

Our  most  familiar  Onjyia  antiqua  lays  her  eggs  on  the  outside  of 
the  cocoon,  on  which  she  rests  during  her  whole  imaginal  existence. 
She  has  good  legs,  which  she  hardly  uses,  and  little  more  than  vestiges 
of  wings.  The  eggs  are  very  hard  and  well  calculated  to  stand  vicissi¬ 
tudes  of  weather  and  other  dangers  for  eight  or  ten  months.  They  are 
nevertheless  attacked  by  parasites.  It  is  difficult  to  feel  at  all  sure  of 
the  advantage  gained  by  the  eggs  being  on  the  cocoon,  compared  with, 
for  example,  being  on  the  bark  of  a  tree.  It  probably  prevents  their 
being  soaked  with  wet,  for  more  than  a  brief  period  ;  the  cocoon  is  also 
placed  most  frequently  in  a  somewhat  sheltered  position,  and  the  silk 
of  the  cocoon  may  be  unpleasant  to  some  enemies.  Whatever  the 
advantage  is,  it  is  no  doubt  made  more  certain  by  the  female  being 
apterous.  The  general  abundance  of  the  species,  moreover,  shows  that 
the  arrangement  is  a  very  satisfactory  one,  whether  or  no  we  can  guess 
how. 

The  other  species  of  Onjyia  vary  to  more  complete  apterousness, 
and  to  comparative  absence  of  legs,  antennae,  etc.,  and  to  the  female 
never  emerging  from  her  cocoon.  I  don’t  suppose  the  present  species 
are  derived  from  each  other  in  linear  series,  but  we  may  arrange  them 
in  order  of  their  specialisation.  Gonostigma  makes  a  loose  outer  cocoon 
of,  often,  considerable  dimensions,  within  which  is  the  true  cocoon 
corresponding  to  that  of  O.  antiqua.  The  female  rests  on  this,  but  to 
reach  her  the  male  has  to  crush  himself  through  the  meshes  of  the 
outer  cocoon,  she  lays  her  eggs  on  the  inner  eocoon,  but  less  regularly 
than  does  O.  antiqua.  The  ericae  group  have  females  that  never  emerge 
from  the  cocoon,  but  the  male  does  not  enter  it,  it  corresponds  possibly 
to  the  antiqua  cocoon,  the  female  makes  an  opening  in  the  cocoon 
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through  which  pairing  takes  place ;  there  is  some  reason  to  believe, 
however,  that  this  species  passed  through  the  stage  we  find  in  auro- 
limbata.  In  this  species  the  cocoon  has  two  chambers  side  by  side,  in 
one  of  which  the  insect  pupates,  and  as  an  imago  passes  into  the  other, 
it  seems  right  to  assume  that  the  pupal  chamber  corresponds  to  the 
antiqua  cocoon,  the  imaginal  chamber,  to  that  beneath  the  outer  cocoon 
we  find  in  gonostigma.  In  aurolimbata  the  male  tears  a  way  through 
with  his  strong  anterior  tibite  into  the  imaginal  chamber,  in  which 
afterwards  the  female  lays  her  eggs. 

In  xplendida  there  is  only  one  chamber  to  the  cocoon,  in  this  the 
female  tears  her  pupa  case  to  pieces,  makes  a  small  practicable  opening 
at  what  we  might  call  the  emergence  end  of  the  cocoon,  through  which 
the  male  forces  his  way,  squeezing  his  very  handsome  wings  together 
into  a  straight  bundle.  One  is  surprised  to  find  how  little  they  are 
damaged  when  he  emerges  some  twelve  hours  or  more  later. 

There  is  a  species,  liypogymna  morio,  about  which  I  know  practi¬ 
cally  nothing,  which  is  supposed  to  be  close  to  Orgyia,  whose  female 
has  wings  about  half  a  normal  length,  and  is  said  not  to  emerge  from 
her  cocoon.  The  male  corresponds  to  Psyche  and  Heterogynis,  in 
being  nearly  unicolorous  black. 

This  whole  group,  unrelated  as  they  are  to  each  other,  agree  in 
being  day-flying  moths,  and  in  emerging  in  summer,  at  any  rate  not 
in  the  wintry  side  of  spring  or  autumn.  Orgyia  being  the  only  form 
with  near  relatives,  is  the  only  one  in  which  we  can  say  that,  though 
it  is  day-flying,  all  its  relatives  are  nocturnal  in  their  habits,  S.  solids 
is  in  some  degree  perhaps  an  exception  to  this.*  Is  the  dav-flying 
habit  a  dangerous  one  for  female  moths  ?  Did  it  become  necessary  they 
should  stay  at  home,  and  so  laid  the  foundation  for  becoming  wingless  ? 
One  can  understand  that  they  would  fly  more  slowly  and  heavily  than 
the  males,  and  if  they  belonged  to  a  palatable  race  would  suffer  severely 
from  birds. 

In  approaching  the  winter  moths  I  must  refer  to  Mr.  Promt's  paper 
read  to  this  Society  in  the  early  part  of  this  year,  in  which  he  explained 
my  views  about  them  more  clearly  and  succinctly  than,  I  fear,  I  can  do 
myself.  This  discussion  is  in  fact  due  to  the  interest  in  the  subject 
that  Mr.  Front's  paper  aroused  in  the  Society. 

It  was  in  regard  to  this  second  group,  the  “  Winter  Moths,”  that  I 
framed  a  theory  about  the  advantages  they  gain  by  winglessness,  and 
gave  a  short  explanation  of  my  views  some  thirteen  or  more  years  ago. 
I  assume,  as  in  regard  to  all  other  wingless  lepidoptera,  that  the  object 
is  to  enable  the  female  to  secure  the  best  position  for  laying  her  eggs, 
the  question  is  how  does  it  secure  this  object. 

I  give  a  list  of  the  British  species  that  come  within  this  section,  I 
do  not  include  all  European  species,  as  I  do  not  happen  to  have  any 
direct  knowledge  of  them,  but  I  think  they  are  almost  all  near  relatives 
of  one  or  other  of  our  British  examples.  The  list  shows  twelve  geometers 
belonging  to  four  different  sections,  one  Tortrix,  and  three  Tineids. 
We  may  conclude  that  the  wings  have  been  lost  in  these  six  divisions, 


*  Monacha  and  some  others  have  been  recorded  as  flying  by  day,  but  it  is  not 
the  usual  habit  in  these  species. 
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not  by  one  ancestor  for  all  of  them, 
instances. 

The  species  are — 

a.  Hibernia  rupicaprana. 

,,  aurantiaria. 

,,  defoliaria. 

b.  Anisopteryx  aescularia. 

c.  Phin alia  pedaria. 

Nyssia  zonaria. 

d.  Cheimatobia  br manta. 


but  in  at  least  six  different 


Hibernia  lencophaearia. 
,,  marainaria. 


Apocheima  h  is  pi  dar  i  a . 
Nyssia  lapponaria. 
Cheimatobia  boreata. 


e.  Exapate  conyelatella. 

f.  Chimabacche  faijella.  Cheimophila  salicella. 

,,  phryyanella. 

1  have  been  at  one  time  or  another  tolerably  familiar  with  most  of 
these  apterous  winter  species,  but  much  of  the  knowledge  so  acquired 
is  of  old  date  and  did  not  include  some  of  the  species,  so  that  when  I 
generalise  and  make  statements  in  regard  to  them  collectively,  that, 
I  believe,  fairly  represent  the  facts,  I  am  quite  prepared  to  find  that 
some  species  or  other  is  an  exception. 

The  point  that  is  almost  as  prominent  in  them  as  the  want  of 
wings  is  that  they  can  walk  and  run,  and  do  walk  and  run,  with  a 
rapidity,  energy  and  persistence  that  we  hardly  find  in  other  species. 
In  many  Noctuas  and  Tineae  the  legs  are  strong,  and  a  dash  may  be 
made  to  escape  an  enemy,  that  the  winter  moths  cannot  rival,  but  it 
is  spasmodic  and  the  wings  are  resorted  to  immediately  in  most  eases. 

Accepting  the  fact  that  the  chief  object  in  life  of  these  moths  is  to 
lay  their  eggs  in  the  right  place,  we  are  forced  to  conclude  that  this 
object  cannot  be  attained  by  the  aid  of  the  wings,  but  by  means  of  the 
legs,  that  the  possession  of  wings  endangers  the  attainment  of  this 
supreme  purpose.  If  wings  were  a  danger  from  any  other  point  of 
view,  as,  for  example,  making  the  moth  conspicuous  to  its  enemies, 
we  may  feel  sure  that  this  danger  would  have  been  overcotne  in  some 
one  or  other  of  the  ways  in  which  it  is  dealt  with  so  variously  and 
successfully  throughout  the  Lepidoptera.  To  enable  the  moths  to 
hide  has  been  suggested  as  a  reason,  but  the  males  of  these  moths, 
often  very  abundant,  hide  so  perfectly  that  practically  one  rarely  sees 
them  during  the  day,  in  fact,  during  the  day  it  is  about  as  easy,  or 
even  more  so,  to  find  the  females  in  crevices  of  bark,  etc.,  as  to 
discover  the  males. 

How,  then,  would  wings  interfere  with  the  laying  of  eggs  in  the 
right  place.  Clearly  because  she  might  fly  away  and  could  not  come 
back,  either  to  the  same  spot  or  to  another  equally  satisfactory.  What 
is  to  prevent  her  finding  a  proper  food-plant  on  which  to  lay  her  eggs, 
which  does  not  affect  moths  at  other  seasons.  Mr.  Hudson  advances 
the  view  that  the  difficulty  is  that  the  moths  would  get  chilled  away 
from  the  food-plant  and  would  not  recover  sufficiently  to  find  it  again. 
The  habit  of  female  Lepidoptera  is  to  rest  where  they  have  dried  their 
wings  after  emergence,  or  in  many  cases  to  take  a  very  short  flight  or 
travel  on  foot  to  some  safer  station,  but  never  to  take  any  prolonged 
journey  until  they  are  fertilised.  If  a  female  moth  is  captured  on  the 
wing,  one  expects  her  to  lay  fertile  eggs,  and  one  is  rarely  dis- 
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appointed.  Before  being  fertilised,  then,  she  does  not  go  far  from  the 
food-plant.  Afterwards  her  flights  are  always  from  one  place  where 
ehe  lays  an  egg  or  eggs  to  another,  and  when  her  flight  for  the  day  (or 
night)  is  over  she  rests  somewhere  near  where  the  last  eggs  were  laid. 
It  is  quite  conceivable  that  a  sudden  storm  or  change  of  temperature 
might  catch  the  moth  whilst  in  flight  between  two  acts  of  oviposition, 
but  this  would  be  rare,  moths  have  a  powerful  instinct  against  taking 
wing  when  such  things  are  likely,  as  moth  collectors  well  know,  and 
they  would  almost  always  be  caught  at  rest  on  or  close  to  the  place 
where  the  last  eggs  were  laid.  Further,  these  moths  are  very  hardy 
and  would  not  suffer  much  except  in  such  bad  weather  as  would  be 
fatal  to  them  whether  they  were  winged  or  not.  The  danger  no 
doubt  exists,  but  is  quite  too  slight  to  justify  such  a  fundamental 
change  of  structure  and  habit  as  the  loss  of  wings. 

How  does  a  moth  find  its  food-plant  when  it  has  to  lay  its  eggs  on 
it  ?  Butterflies  certainly  are  in  some  cases  guided  by  sight  to  the 
right  place,  they  are  often  deceived,  however,  in  this  way  and  always 
verify  the  matter  by  some  other  sense,  almost  certainly  smell.  A 
butterfly  may  be  seen  to  fly  towards  a  bush,  approach  it  closely,  even 
fly  round  it  a  little,  if  it  is  not  the  right  one,  she  then  flies  off;  if  it 
is  the  plant  required  she  continues  her  investigation  and  finally  lays 
an  egg.  Moths  at  night  can  hardly  do  much  by  sight  and  must  be 
guided  to  the  right  place  almost  entirely  by  scent,  and  in  the  growing 
season  many  plants  have  very  powerful  scents  and  probably  none  are 
without  them.  We  know,  further,  that  scents  which  we  are  unable  to 
detect  are  very  strong  for  insects,  as,  for  example,  when  males  will 
semble  from  very  long  distances.  But  in  the  winter  season  the  scent 
of  plants  must  be  very  much  slighter  than  when  they  are  actively 
growing  and  we  should  probably  be  not  far  wrong  if  we  held  that 
deciduous  shrubs  and  trees  held  no  scent  at  all,  or  but  the  faintest, 
only  to  be  detected  at  close  quarters.  The  great  majority  of  these 
apterous  winter  moths  feed  on  trees  and  shrubs,  the  two  Nyssias  being 
the  only  exceptions,  perhaps  also  D.  xalicella,  which  I  have  reared 
from  larch,  it  feeds  also  on  other  shrubs  and  trees.  It  is  a  question, 
therefore,  of  finding  these  shrubs  or  trees,  none  of  them,  though  some 
are  rather  omnivorous,  including  any  “  low  ”  plant  in  their  dietary. 

If  a  moth  flew  away  from  the  desired  tree  or  shrub,  she  would  be 
too  far  from  it,  or  another  example  to  find  it  by  scent,  and  would  only 
do  so  by  unlikely  accident,  would  in  fact  be  lost  and  perish  without 
laying  any  more  eggs.  The  real  cause,  then,  of  these  moths  being 
wingless  is  that  the  trees  or  shrubs  on  which  they  feed  are  during  the 
winter  leafless  and  quiescent  and  without  appreciable  scent.  It  may 
be  asked,  if  they  can’t  do  it  with  wings,  how  can  they  do  it  without. 
It  might  be  a  sufficient  answer  to  say  that  as  a  simple  matter  of  fact 
we  know  that  they  do  do  it.  It  is,  however,  interesting  to  consider 
the  how.”  We  have  noticed  that  they  are  excellent  walkers,  and  it 
is  probable  that,  like  other  lepidoptera,  they  prefer  walking  uphill, 
this  would  bring  a  moth  that  had  fed  on  and  pupated  under  say  an 
oak  tree,  if  tolerably  near  it,  to  ascend  the  earth  raised  near  it  by  its 
growth  and  once  on  the  tree  to  ascend  it.  Any  one  who  has  seen  the 
swarms  of  C.  bnunata  that  sometimes  cover  the  stem  of  oak  trees  on  a 

1916 


63 


suitable  evening  can  only  marvel  on  how  so  many  manage  to  find  the 
trees.  We  may  nevertheless  imagine  that  many  fail  to  find  their 
ancestral  tree  and  wandering  on  the  ground  reach  another  one,  since, 
as  Mr.  Hudson  notes,  the  trees  and  shrubs  affected  by  these  moths 
generally  grow  in  woods,  thickets  or  hedges,  so  that  an  alternative 
tree  is  fairly  likely  to  be  found.  As  many  moths,  no  doubt,  miss  the 
trees  of  their  own  wood  or  thicket  altogether  and  travelling  away 
in,  for  them,  a  desert  country,  largely  perish,  but  a  few  get  to  another 
thicket  or  hedge  or  to  some  isolated  tree.  In  the  latter  case,  the 
solitary  tree  will  henceforth  be  peopled  by  the  species  that  has  found 
it  and  will  send  forth  emigrants  to  find  solitary  trees  further  afield. 

It  has  been  suggested  that  the  males  carry  the  females  to  the 
desired  trees,  but  the  evidence  is  wanting.  Were  it  the  case,  so 
common  are  these  moths  in  their  entirety  that  the  evidence  would  be 
abundant.  I  once  spent  several  evenings  when  C.  brumata  was 
abundant,  netting  all  1  could,  but  not  one  of  the  males  caught  intro¬ 
duced  a  female  into  the  net.  There  can  be  no  doubt  that  a  pair 
disturbed  high  up  on  a  tree  might  volplane  down  in  some  parachute 
manner,  and  I  have  no  doubt  the  few,  very  few,  instances  in  which 
the  females  have  been  reported  to  have  been  carried,  were  carried  in 
this  way.  If  the  females  weie  to  be  carried  by  wings  we  should  no 
doubt  have  found  that  their  own  wings  were  the  proper  ones  for  the 
purpose,  it  may  also  be  noted  that  the  males  have  relatively  large 
wings  but  weak  bodies,  to  suppose  that  C.  brmnata  could  carry  the 
female  except  in  a  parachute  manner  is  to  suppose  that  work  can 
be  done  without  any  sort  of  apparatus  or  engine.  Orchardists  have 
long  known  that  their  trees  are  completely  protected  against  the  larv;e 
of  these  moths  if  the  females  are  prevented  from  ascending  the  trunks, 
and  this  is  done  by  circling  the  steins  with  some  adhesive  material, 
and  I  have  heard  of  almost  fabulous  numbers  of  the  moths  being 
arrested  on  the  glutinous  material  and  there  perishing.  I  ought, 
perhaps,  to  notice  the  contribution  to  this  question  by  Dr.  Wood,  one 
of  my  greatest  friends  and  a  wonderfully  acute  observer.  His  con¬ 
clusion  is  “  that  the  wingless  condition,  wherever  it  show's  itself,  is 
owing  to  an  overpowering  dislike  on  the  part  of  the  insect  to  use  its 
wings,  whatever  may  be  the  provocation.”  We  may  accept  this  as 
correct,  if  we  add  what  was  probably  in  Dr.  Wood’s  mind,  though  he 
did  not  state  it,  perhaps  because  he  regarded  it  as  self-evident  and 
accepted  by  every  one.  The  further  point  is  that  natural  selection 
shall  favour  those  insects  w'ho  do  not  use  their  wings,  and  decimate 
those  who  do.  Though  it  may  be  questioned  whether  the  mental 
state  of  the  insect  precedes  or  follow's  the  gradual  dwindling  of  the 
wings,  probably  they  proceed  pari  passu. 

Dr.  Wood’s  view  is  not,  in  its  essential  attitude,  perhaps  very 
different  from  that  of  Prof.  Poulton,  though  the  Professor  states  his 
in  a  way  that  almost  convinces  one  against  his  will. 

Mr.  J.  W.  H.  Harrison  has  paid  a  very  great  deal  of  attention  to 
the  Bistoninae  from  many  points  of  view ;  his  experiments  in 
hybridising  some  of  them  are  knowm  to  most  of  us,  though  far  from 
all  of  them  are  fully  published  ;  this  is  not,  however,  my  present 
subject,  but  I  have  had  the  pleasure  of  a  short  correspondence  with 
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Mr.  Harrison  bearing  on  winter  moths,  and  I  have  gathered  two  facts 
that  were  new  to  me  in  their  hearing  on  winter  winglessness.  One  is 
that  all  the  Bistoninae  that  have  wingless  females  come  out  in  early 
or  late  winter,  or  approaching  it.  The  second  is  that  the  males  of 
these  have  plumose  antennae,  which  were  also  very  marked  in  the 
forms  in  the  late  tertiary  dispersals  cf  the  group,  although  the  females 
had  wings. 

The  curious  point  here  is  that  the  strictly  winter  moths,  Hibernia, 
Cheimatobia,  etc.,  other  than  Bistoninae  have,  males  that  are  not 
supplied  with  specially  plumose  antennae ;  Mr.  Harrison  tells  us  that 
in  the  Bistoninm  plumose  antennae  in  the  male  were  earlier  characters 
than  apterousness  in  the  females  as  in  the  ancestral  “  Biston,”  Met/a- 
biston  pluineraria.  He  says,  “  In  the  late  tertiary  dispersal  of  the 
Bistoninae  the  forms  developed  had  enormously  large  plumose  antennae 
in  the  male.  These  were  not  accompanied  by  apterousness  in  the 
female.”  He  notes  that  other  winter  moths,  such  as  H.  pennaria, 
Pt.  plwmitjera  and  even  P.  populi,  etc.,  have  highly  plumose  antennae. 
He  agrees  with  me  (or  I  with  him)  that  these  antennae  were  very 
necessary  in  winter  moths,  to  enable  the  males  to  find  the  female  in  a 
cold  atmosphere  in  which  scent  disseminated  badly. 

I  may  say  that  I  have  had  this  view  for  a  long  time  and  consider 
it  the  dominating  reason  for  these  plumose  antennae,  without  altogether 
discarding,  but  regarding  as  secondary,  the  view  that  first  occurred  to 
me,  that  it  was  a  male  reflection  of  the  necessity  to  female  winged 
winter  moths  to  have  a  highly  developed  power  of  detecting  scent.  As 
a  matter  of  fact  the  wingless  winter  moths,  even  in  the  Bistoninae,  have 
less  developed  antennae  in  the  males  than  those  of  species  with  wings. 
It  seems  probable  that  when  the  females  became  wingless  the  males 
had  not  to  travel  so  far,  and  therefore  not  to  search  under  so  many 
difficulties  as  they  had  when  the  females  were  winged,  and  so  the  male 
antennas  returned  to  a  less  extreme  development.  It  may  be  observed 
also  that  the  typical  wingless  moths  are  feeders  on  trees  and  shrubs 
that  are  of  gregarious  habits,  and  that,  further,  most  of  the  species 
have  been  so  successful  as  to  be  more  or  less  abundant,  and  so  the 
finding  of  a  female,  in  spite  of  scanty  scent,  can  be  no  difficult  matter. 
The  wingless  moths  with  most  plumose  antennae  are  the  Bistoninae,  of 
which  the  Nyssias  are  hardly  tree  feeders. 

The  more  simple  antennae  of  the  wingless  winter  moths  is  rather 
adverse  to  one  point  in  Mr.  Harrison’s  view,  that  the  plumose  antennae 
led  to  the  females  being  loth  to  use  their  wings,  and  so  led  to  their 
being  apterous,  though,  as  in  Dr.  Wood’s  very  similar  view,  it  might 
give  natural  selection  some  material  to  work  on.  The  view  of  plumose 
antennae  in  winter  moths  that  seems  to  emerge,  is  that  in  winter  the 
male  requires  very  plumose  antennae  to  detect  the  scent  that  a  cold  (and 
therefore  dry)  atmosphere  represses;  but  that  as  the  females  become 
wingless  and  so  successful  in  life  that  the  individuals  of  a  species  are 
generally  and  especially  locally  abundant,  the  necessity  for  highly 
developed  antenme  in  the  males  is  much  less  and  they  accordingly 
dwindle.  The  flaw  in  this  seems  to  be  that  in  some  cases,  liibernia 
and  Clieiniatobia,  as  probable  examples,  there  never  were  very  plumose 
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antenna ;  we  can  only  meet  this  by  remembering  the  fact  that  nature 
meets  apparently  the  same  difficulties  in  many  different  ways. 

Mr.  Harrison  briefly,  in  a  letter,  outlines  his  views  as  below,  doubt¬ 
less  he  would  amplify  this  in  various  ways  in  a  less  restricted  state¬ 
ment.  He  says  : — “  My  order  of  reasoning  was — 

“  1.  In  winter  the  likeliest  5  moths,  to  survive  and  to  have  progeny, 
were  those  that  flew  little. 

“  2.  ihis  means  that  the  male  would  have  to  develop  great  sense 
organs  to  find  them  in  the  absence  of  powerful  scents  in  winter. 

“  3.  Lack  of  use  would  cause  the  wings  to  tend  to  vanish  in  the 
female. 

“  4.  Possibly  sooner  or  later  the  female  scent  would  intensify,  with 
a  subsequent  decadence  of  male  antenme.” 

I  accept  all  this,  suggesting  that  the  females  flew  little  in  order  to 
keep  near  the  scentless  food  plants.  That  though  the  females  de¬ 
veloped  scent  enough  the  cold  dry  air  diffused  it  imperfectly. 

I  add  the  names  of  certain  winter  moths  that  are  not  wingless,  it 
may  be  of  interest  to  speculate  why  these  species  did  not  also  become 
wingless.  It  may  be  observed  with  regard  to  them,  that  whilst  of  the 
sixteen  apterous  species  only  three  or  four  might  be  regarded  as  of  late 
autumn  or  early  spring,  there  are  only  ten  of  these  winged  species,  and 
of  these  four  belong  perhaps  rather  to  early  spring.  Of  the  strictly 
winter  species  only  one  is  a  Geometer  (H.  pennaria),  it  is  not  closely 
related  to  any  of  the  wingless  forms,  yet  the  female  shows  a  strong 
tendency  to  the  wings  being  small  and  weak.  Four  others  of  the  six 
really  winter  species  belong  to  sections  that  show  no  apterous  species, 
at  least  in  our  British  list,  nor  I  think  anywhere  as  “  winter  moths.” 

Winter  moths  (British)  that  are  winged. 

1.  Hardly  winter — 

A.  hirtaria. 

A.  strataria. 

A.  nubeculosa. 

S.  avellanella. 

2.  Have  no  near  relatives  (wingless)  among  winter  moths. 

A.  sphinx. 

Pt.  plumigera, 

L.  lanestris. 

P.  populi. 

3.  Ch.  tortricella,  very  late  winter,  perhaps  related  to  E. 

congelatella. 

H.  pennaria,  related  (but  not  nearly)  to  some  (wingless) 
winter  moths. 

The  Alpine  wingless  moths  may  be  more  numerous,  but  the  only 
forms  I  know  anything  of  are  certain  Hepiali  and  species  of  Gnophos. 
The  latter  I  have1  several  times  bred  from  larvre  and  pupse  found  under 
stones  at  considerable  elevations,  8,000  feet  to  9,000  feet.  There  is 
also  the  curious  little  Geometer,  Pygmaena  fnsca,  which  occurs  much 
lower  down. 

The  other  moths  I  have  associated  with  these  are  hardly  alpine  and 
hardly  winter  moths.  Mr.  Hudson,  indeed,  classes  the  Arctiids  of  the 
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New  Zealand  genus  Metaerias  as  winter  or  alpine,  but  the  genus 
Ocnoyyna  is  perhaps  partially  both,  but  certainly  not  altogether  either. 
It  is  perhaps  because  I  know  little  about  most  of  these  that  they  seem 
to  me  hardly  to  come  strictly  under  one  heading,  when  we  try  to  find 
some  reason  for  their  being  apterous.  They  all,  I  think,  feed  on  low 
plants  (Hepialus  underground),  but  whether  these  are  local  or  widely 
distributed,  or  whether  all  or  only  some  of  the  species  are  more  or  less 
restricted  to  one  or  a  few  food  plants,  which  would  localise  them,  I 
don’t  know. 

The  female  of  Hepialus  pyrenaica  appears  to  have  wings  nearly  half 
the  normal  length,  but  is  quite  helpless  as  regards  flight,  much  the 
same  degree  of  winglessness  as  in  Ayrotis  fatidica.  I  have  not  said  so 
already,  I  think,  but  I  use  the  term  winglessness  as  meaning  not 
having  wings  useful  for  flight,  although  they  may  be  very  recognisable 
as  wings,  as  is  even  the  case  in  some  of  our  winter  moths.  The  male 
is  said  to  be  a  day-flyer,  but  I  have  never  met  with  it  on  the  wing.  I 
think  I  should  have  done  had  it  been  a  day-flyer.  The  female,  if 
she  Hew,  would  probably  be  nocturnal. 

The  Geometer,  Gnophos  ylaucinaria,  is  very  alpine,  and  might 
therefore  be  called  a  winter  moth,  substituting  elevation  for  season  as 
producing  a  low  temperature.  The  female  is  heavy,  but  fairly  able  to 
march,  especially  after  she  has  laid  some  eggs.  As  making  it  a  winter 
moth,  it  is  interesting  to  note  that  its  habits  are  nocturnal,  whilst 
Pxodos,  another  genus  of  alpine  Geometers,  are  all  day-flyers,  their 
alpine  habitat  does  not  therefore  give  them  winter  conditions  as  it  does 
to  Gnophos,  and  their  females  are  all  winged. 

Pyyniaena  fusca  I  have  often  seen,  but  its  habits,  so  far  as  I  know 
them,  do  not  suggest  to  me  why  its  female  should  have  short,  useless 
wings.  The  male  has  well-pectinated  antennae,  it  flies  during  the  day, 
and  is  of  dark  tint,  almost  Psychid  like.  The  female  is  also  active  by 
day,  running  about  amongst  the  herbage.  It  appears  in  July. 

I  know  nothing  about  the  Arctiid  genus  Metaerias  (New  Zealand), 
which  Mr.  Hudson  regards  as  belonging  to  the  winter  moths.  The 
European  genus  Ocnoyyna  has  species  very  similar  in  appearance,  all 
the  species  have  apterous  females,  most  of  them  are  mountain  species, 
but  not  alpine,  and  their  distribution  is  somewhat  southern.  With 
them  we  may  associate  Cymbalophora  haroldi,  which  is  no  doubt  closely 
related  to  them,  though  placed  by  Oberthiir  in  the  same  genus  as 
pndica.  It  is  one  of  the  Algerian  species  I  have  now  to  refer  to. 

The  alpine  apterous  moths  may  have  the  same  difficulties  of  find¬ 
ing  the  food  plant  as  our  winter  moths,  as  alpine  nights  are  very  cold, 
and  plants  would  certainly  not  provide  scent  as  during  the  day,  or  as 
many  plants  do  where  the  nights  are  warm  at  lower  levels.  They  may 
be  also  to  some  extent  in  need  of  defence  from  the  danger  of  wandering 
to  lower  levels,  where  they  could  not  long  survive. 

Writh  regard  to  these  Algerian  Lepidoptera  with  apterous  females, 
I  have  had  the  pleasure  and  advantage  of  receiving  from  Mr.  Harold 
Powell  some  interesting  details.  Mr.  Powell  has  probably  seen  more 
of  these  species  than  anyone  else,  and  it  need  not  be  repeated  that  he 
excels  as  a  careful  and  energetic  observer.  I  cannot  do  better  1  think 
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than  quote  what  he  says  : — “  ....  I  have  often  wondered  what  was 
the  cause  and  what  the  advantages  of  their  apterousness.  The  Ilauts 
Plateaux,  in  Algeria,  are  almost  continually  swept  by  violent  winds, 
mostly  from  the  S.W.  and  \V.  Trees  are  rare,  and  there  is  not  much 
protection  afforded  to  moths  and  butterflies  beyond  that  of  the  clumps 
of  Alfa  grass  and  Artemisia. 

“  ^  only  one  of  the  species  I  know  is  the  habitat  rather  restricted, 
that  species  is  a  Chondrosteya,  I  found  at  Geryville  and  at  Aflou,  which 
Mr.  Oberthiir  named  powelli ;  it  is  very  near  constantina,  whose  habits 
are  no  doubt  very  similar.  Both  powelli  and  constantina  live  on  Thapsia 
garganica.  At  Geryville  the  Thapsia  did  not  grow  everywhere,  but 
only  in  certain  parts  of  the  plain.  At  Aflou  it  was  less  localised,  but 
still  there  was  a  good  deal  of  ground  on  which  no  Thapsia  grew.  I 
never  found  the  females  of  powelli  wild,  although  I  often  searched  over 
likely  ground,  where  the  males  came  commonly  to  light.  I  often  found 
the  egg-masses,  the  eggs  ranged  in  a  broad  ring  round  a  stem  of  Alfa 
grass  or  on  a  twig  of  Artemisin  campestris.  I  bred  two  5  s  from  the 
larvae  I  collected  on  Thapsia  when  I  arrived  at  Aflou  in  May.  Of 
course  at  the  time  the  $  lays  her  eggs  all  the  Thapsia  has  dried  up 
and  disappeared,  excepting  sometimes  a  dead  seed  stem.  The  plant 
comes  up  again  after  the  autumn  rains.  With  regard  to  Lambesia 
standi  nyeri  and  the  Snmabrarhys,  the  habitats  are  not  restricted. 
Staudingeri  flies  in  the  semi-desertic  plain  and  on  the  dry  hillsides, 
and  comes  to  be  pretty  widely  distributed.  Its  larva  feeds  on  H di- 
ant  hema  in,  one  of  the  commonest  plants  of  the  highlands.  There  is  a 
nearly  allied  species,  decohrrata,  or  datini,  with  a  winged  female  which 
lives  at  El  Kantera  and  Biskra  in  a  hot  climate,  but  Lord  Rothschild 
has  a  variety  of  decolorata  from  Guelt-es-Stel,  on  the  Ilauts  Plateaux. 
Staudingeri,  with  its  apterous  ?  ,  does  not  leave  the  highland  region. 

“  The  Soinabrachgs  are  very  widely  distributed,  some  of  them  being 
highland  species,  while  others  live  on  the  coast  or  in  the  fertile  Tell 
region,  with  a  climate  something  like  that  of  Hyeres.  As  far  as  I 
know  all  the  females  are  wingless.  The  larvae  of  Somabrachys  are  not 
at  all  particular  as  to  what  they  eat,  most  of  them  prefer  flowers  or 
flower  buds.  I  should  not  think  it  would  matter  much  where  the 
female  laid  her  eggs,  the  lame  would  be  sure  to  find  something  to  eat. 
I  have  found  larvae  of  the  same  species  on  such  different  plants  as  oak, 
Phlomis,  Acanthyllis,  and  a  species  of  Compositae. 

“  There  is  another  moth  the  of  which  has  only  tiny  wings  and 
is  quite  unable  to  fly,  that  is  Cymbalophora  haroldi,  Obth.  It  seems 
to  be  extremely  rare  except  at  Aflou,  where  it  was  so  abundant  in  1911 
that  the  larvae  did  great  damage  to  the  barley  crops,  but  only  over  a 
few  acres  of  ground.  Away  from  Aflou  I  think  only  three  specimens 
have  been  taken,  two  at  Lambessa  by  myself  and  one  at  Guelt-es-!5tel 
by  Faro u It. 

“  The  larva  of  haroldi  feeds  on  grasses,  and  I  don’t  know  why  it 
should  be  such  a  rare  species. 

“  The  several  Trichosomas  inhabiting  Algeria  have  nearly  wingless 
females.  There  is  a  good  proportion  of  species  with  wingless  females 
(including  Psychids,  Heterogynas,  Orgyia,  etc.),  in  Algeria,  when  one 
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comes  to  think  of  it.  Excepting  perhaps  Trichosoma  bueticum,  which 
hatches  out  in  November,  none  of  these  moths  are  winter  species, 
August  and  September  are  their  months  (barring  the  Oryyias).  The 
Chondrostei/a,  Lainbesia  and  some  of  the  Somabrachys  are  semi-desertic 
species,  for  they  live  on  the  steppes  of  the  Hauts  Plateaux,  where  the 
ground  is  very  dry  and  vegetation  is  low-growing  and  thin.  The 
climate  on  the  Plateaux  is  hot  and  dry  in  summer,  much  hotter  than 
at  Hyeres,  and  with  violent  winds.  In  winter  rain  falls  at  times,  but 
there  are  long  spells  of  dry  weather  and  the  air  is  generally  very  dry, 
it  often  freezes  hard  and  snow  falls,  but  with  a  sudden  change  of  wind 
the  temperature  may  go  up  15°  cent,  in  a  few  hours.” 

I  think  we  may,  from  Mr.  Powell’s  lucid  notes,  rank  Chontirostc/ja 
with  the  winter  moths  in  so  far  that  its  food  plant  is  undiscoverable 
when  the  female  wants  to  lay  her  eggs,  and  she  has  to  lay  them  on  any 
convenient  object,  and  the  winglessness  secures  that  it  shall  he  not 
very  distant  from  the  umbelliferous  food  plant  when  it  comes  up. 

It  may  be  called  for  our  purposes  a  “  Desert  Moth.”  How  far  the 
other  species  that  Mr.  Powell  tells  us  of  are  also  “  Desert  Moths,”  as 
regards  wingless  necessities,  is  not  so  evident,  but  it  seems  highly 
probable  that  they  are  so. 

There  can  be  little  question  that  most  Lepidoptera  extend  their 
distribution,  repeople  places  where  they  have  died  out,  and  colonise 
places  that  have  recently  become  suitable  for  them,  by  the  females 
reaching  the  new'  localities  on  the  wdng.  How  is  the  distribution  of 
the  apterous  moths  achieved?  When  the  moths  lay  their  eggs  in  the 
cocoons,  it  is  obviously  not  by  the  enterprise  of  the  females,  and  can 
only  be  by  the  travelling  of  the  larvae  from  place  to  place.  The  larvae 
of  some  of  the  Psychids  and  of  the  Orgyias  are  sufficiently  active  to 
make  this  a  totally  satisfactory  explanation,  but  one  does  not  feel  that 
it  can  apply  to  all  the  micro-psychids.  Our  old  friend  Z  vffia  fercliaul- 
tella  is  perhaps  as  difficult  a  case  as  any,  its  travelling  as  a  larva  can¬ 
not  be  very  extensive,  yet  it  occurs  on  rocks  and  trees  far  separated 
from  any  possible  source  from  which  immigrants  could  come,  the 
intervening  country  being  quite  unsuitable  to  maintain  the  larva  during 
its  travels,  so  far  as  we  can  judge,  it  seems  necessary  to  suppose  that 
they  are  carried  somehow'  by  birds  or  by  insects.  It  is  true  that  there 
are  many  suitable,  or  apparently  suitable,  localities  where  they  do  not 
occur  and  have  apparently  never  reached.  This  might  be  the  case, 
however,  even  if  they  wrere  not  infrequently  carried  in  some  way. 

As  regards  the  winter  moths,  there  can  be  little  doubt  that  all  the 
travelling  is  done  by  the  active  females.  This  seems  unquestionable 
in  such  a  case  as  that  of  C.  brumata ,  where  the  larva  lives  between 
leaves  and  is  decidedly  sluggish,  but  even  in  such  insects  as  Hibemias, 
and  hisyidaria,  and  yilosaria,  the  larvae  have  no  tendency  to  leave  the 
trees  on  which  they  were  hatched. 

Professor  Poulton  has  in  the  Linnean  Transactions  (vol.  v.,  2nd 
series,  Zoology,  pp.  248,  251),  in  his  second  paper  on  the  “  External 
Morphology  of  the  Lepidopterous  pupa,”  an  examination  of  the  question 
of  Degeneration  in  Female  Imagines  of  Lepidoptera.  He  concludes 
that  such  degeneration  is  of  recent  date.  So  far  as  my  knowledge 
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extends  I  fully  agree  in  this,  as  regards,  Orgyias,  Arctias,  Geometers, 
ana  most  others,  the  degeneration  took  place  not  only  after  the  families 
to  A\hich  they  belong  were  fully  evolved,  but  even  the  subfamilies  and 
tii  )es,  and  in  some  cases,  as  for  example  the  genus  Gnophos,  after  the 
actual  genus  was  differentiated.  But  to  this  the  Psychids  at  least  are 
an  exception,  as  the  whole  family  is  involved,  it  is  a  very  distinct  one, 
and  has  no  relations  nearer  than  certain,  by  no  means  highly  evolved, 
Tineids.  In  this  family  we  may  see  various  stages  and  different  lines 
of  evolution  (degeneration)  of  the  loss  of  wings,  passing  in  one  direc¬ 
tion  to  the  almost  amorphous  females  of  the  higher  Psychids,  and  in 
another  to  the  parthenogenetic  races  of  Luffia  and  Solenobia.  Here 
the  early  date  of  origin  has  given  time  for  evolution  in  various 
direction's. 

Professor  Poulton  points  out  that  when  both  sexes  of  Lepidopterous 
imagines  feed,  the  power  of  flight  is  much  the  same  in  both  sexes,  but 
where  they  do  not  feed,  then  the  female  is  more  sluggish  than  the  male 
and  tends  to  develop  a  larger  supply  of  eggs.  This  is  clearly  a  first 
stage  towards  apterousness,  but  can  go  no  further  without  some 
adjuvant  circumstances  with  which  we  are  poorly  acquainted.  For 
instance  I  suggested  that  Arctia  caja  usually  lays  her  first  batch  of 
eggs  where  she  is  fertilised,  this  is  obviously  a  second  stage  towards 
winglessness,  provided  the  larvae  of  this  first  batch  have  a  distinct 
advantage  in  life  over  their  brethren,  probably,  however,  the  facts  are 
the  other  way,  since  the  female  does  not  select  the  position  for  these 
eggs  but  does  for  those  that  follow.  The  two  genera  of  wingless 
Arctians,  one  European  one  in  New  Zealand,  may  have  reached 
apterousness  by  this  route. 

The  Lasiocampids  that  are  a  most  prominent  family,  as  having 
very  heavy  and  sluggish  females  but  very  active  males,  have  no  apterous 
female  in  European  species,  there  is  apparently  one  in  South  Africa. 
The  equally  heavy-bodied  Saturnids  have,  I  believe,  no  species  with 
wingless  females.  As  regards  the  heavy  bodies  of  apterous  female 
Lepidoptera,  we  are  subject  to  be  misled  by  the  fact  that  these  moths 
have  not  only  no  wings,  but  none  of  the  muscles  necessary  to  energise 
them,  and  in  consequence  the  appearance  of  a  very  heavy  body  is 
largely,  or  even  entirely,  the  effect  of  a  very  small  thorax.  We  should 
think  the  body  of  a  female  carpini  inordinately  large  if  the  thorax  was 
of  the  size  that  of  say  /’.  pronuba,  or  an  A.  caja  with  a  thorax  of  D. 
sanio,  which  would  I  fancy  be  about  the  dimensions  if  those  species 
were  apterous. 

Professor  Poulton  applies  the  same  views  to  winter  moths  of  the 
Geometry;.  He  regards  them  as  having  very  heavy  bodies,  taking  into 
account  what  I  have  just  said  as  to  the  male  thorax,  I  doubt  whether 
this  is  so,  and  their  great  pedestrian  activity  could  hardly  be  exercised 
if  it  were  excessive.  His  actual  view  seems  to  be  that  the  Geometers 
have  feeding  imagines  and  so  fairly  equal  wings  in  both  sexes  ;  for  the 
winter  moths,  however,  feeding  is  impossible,  therefore  the  females 
have  less  use  for  their  wings  and  lose  them.  There  is,  however,  a  more 
important  use  of  the  wings  of  the  female  moth  even  than  feeding,  and 
that  is  finding  a  proper  place  to  lay  her  eggs,  if  in  a  winter  climate,  to 
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try  to  use  the  wings  for  this  purpose  is  disastrous,  then  the  forces 
working  for  their  loss  are  very  strong.  These  two  views  are  by  no 
means  mutually  exclusive,  it  is  not  necessary  to  say  that  one  is  all 
sufficient,  the  other  totally  wrong.  If  the  w'ings  are  to  be  lost  because 
they  offer  a  danger  to  oviposition,  the  tendency  will  be  assisted  if  they 
are  no  longer  useful  for  reaching  flowers  or  other  food.  Professor 
Poulton  notes  that  they  are  apterous  because  the  wings  are  not  wanted 
for  feeding,  for  courtship,  or  for  oviposition.  The  addition  to  this  that 
seems  necessary  is  that  wings  are  not  only  not  wanted  for  oviposition 
but  would  disastrously  interfere  with  it. 

It  has  a  rather  indirect  bearing  on  the  question  of  winglessness, 
but  the  relationship  of  non-feeding  imagines  and  large  size  of  abdomen 
in  the  females,  has  other  aspects  than  that  in  Professor  Poulton’s 
paper.  He  says  it  enables  the  female  to  lay  more  eggs  and  larger 
ones.  The  more  eggs  is  rather  in  appearance  than  fact,  and  as  to  size, 
many  Sphinges  lay  eggs  fully  proportionate  to  their  size,  as  are  those 
of  say  the  Lasiocampids,  some  of  which  lay  very  large  eggs.  It  is  far 
from  certain  that  giving  up  feeding  is  the  first  point  in  the  correlation, 
something  may  be  said  for  the  non-feeding  being  secondary.  The  real 
difference  in  the  two  groups  is  that  the  non-feeders  have  all  their  eggs 
fully  developed  when  they  emerge  from  the  pupa,  and  have  only  to 
have  them  fertilised  and  laid,  the  egglaying  may  be  leisurely  as  regards 
the  movements  of  the  female,  but  is  rapid  in  so  far  as  that  it  is  soon 
completed,  and  the  female  is  very  short-lived.  The  result  is  no  time 
nor  necessity  for  feeding.  The  feedihg  groups  have  many  species  with 
the  eggs  well  developed  on  emergence,  but  they  have  probably  a 
majority  of  species  in  which  only  some  are  fully  developed,  and  the 
moth  is  long-lived  and  goes  on  developing  more  eggs,  and  feeds  rather 
to  maintain  her  own  existence  than  to  supply  material  from  which 
eggs  may  be  matured.  In  the  end,  however,  producing  as  many  or 
more  eggs  than  the  non-feeding  species.  I  remember  keeping  a  speci¬ 
men  of  Xijlina  soda  that  lived  many  weeks,  and  several  times  laid  eggs 
till  she  seemed  hopelessly  hollow,  yet  afterwards  laid  more,  receiving 
no  food  other  than  syrup  ;  I  recently  reported  a  specimen  of  Calloghvgs 
avis  that  lived  five  weeks  in  captivity  and  laid  fertile  eggs  within  a 
week  of  her  death.  The  egglaying  of  the  feeders  is  therefore  more 
protracted,  because  in  certain  feeders  many  eggs  have  after  emergence 
still  to  be  matured,  than  in  any  non-feeders.  The  sequence  of  causa¬ 
tion  would  therefore  appear  to  be  at  least  as  probably,  that  a  short 
life  suffices  to  lay  already  matured  eggs,  as  that  abstinence  from  food 
rendered  the  maturity  of  all  the  eggs  together  a  possibility.  We  may, 
however,  reflect  that  this  is  largely  a  mistaken  view  of  the  question, 
since  neither  the  non-feeding  nor  the  maturity  of  the  eggs  on  emer¬ 
gence  was  fully  advanced  before  the  other  commenced,  but  both  must 
have  advanced  more  or  less  together.  The  eggs,  let  us  say,  gradually 
assumed  a  simultaneous  maturity,  and  equally  gradually  the  necessity 
for  feeding  disappeared. 

In  the  Archives  fur  Naturgeschichte,  lvii.,  i.,  p.  49,  is  a  paper  of 
26  pp.,  with  a  plate  by  L.  Knatz  “  On  the  origin  and  causes  of  wing¬ 
lessness  in  certain  female  Lepidoptera.”  After  rather  elaborately 
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describing  the  condition  and  classifying  them  on  certain  lines,  he 
proceeds  to  explain  that  Lepidoptera  of  most  species  have  individuals 
that  from  various  causes  fail  properly  to  expand  their  wings,  are,  in 
fact,  what  we  know  as  cripples.  He  says  the  males  necessarily  fail  to 
find  the  females  and  leave  no  descendants,  the  female  cripples  are, 
however,  found  by  the  males  and  have  descendants,  which  he  postu¬ 
lates  tend  to  be  cripples  as  regards  the  females,  but  not  as  regards  the 
males.  Hence  arise  races  with  wingless  females,  which  flourish 
because  they  are  less  exposed  to  attack  by  enemies,  and  having,  also, 
smaller  thoraces,  have  larger  abdomens  and  lay  more  eggs.  This 
theory  hardly  seems  to  require  any  criticism  to  destroy  it. 

Cripples  are  weaklings,  either  inherently  or  owing  to  some  adverse 
circumstances,  and  so  are  unlikely  to  survive  in  the  struggle  for 
existence.  It  may  be  noted,  by  the  way,  that  he  deals  with  cripples 
as  due  to  adverse  circumstances  and  therefore  postulates  inheritance 
of  acquired  characters. 

The  crippled  female  usually  fails  altogether  to  place  her  eggs  in  a 
favourable  position,  which  again  is  against  survival  of  the  strain. 
And  the  argument  is  of  so  general  a  character  that  if  there  was  any¬ 
thing  in  it  all  Lepidoptera  ought  to  have  apterous  females. 

He  includes  as  having  females  with  defective  wings  such  species  as 
Vleoyene  (3  species),  C.  art-nonet,  Tortrix  rnsticana,  etc.  He  calls 
attention  to  the  fact  that  the  apterous  species  are  usually  without  a 
proboscis  and  that  the  males  very  often  have  highly  plumose  antennae. 

It  seems  not  improbable  that  if  we  knew  more  fully  the  cecology 
of  some  of  these  species,  about  which  we  are  at  present  ill-informed, 
we  should  find  that,  with  possibly  some  isolated  exceptions,  there  are 
really  only  two  sections  of  apterousness  in  Lepidoptera. 

One,  that  of  those  species  that  are  dominated  by  the  necessity  of 
laying  their  eggs  in  their  cocoons  or  pupa  cases,  in  a  way  affording 
them  almost  absolute  protection  against  enemies,  these  species  become 
imagines  in  summer,  or  at  least  not  in  winter.  Of  these  the  Psychids 
are  the  largest  number,  in  fact,  they  afford  in  the  Palrearctic  regions 
much  more  than  half  the  number  of  apterous  species,  and  of  the 
Lepidoptera  of  the  world  a  probably  still  more  overwhelming  pro¬ 
portion.  Apterousness  of  females  must  not,  however,  be  supposed  to 
have  more  than  a  secondary  connection  with  their  being  case-bearers, 
since  the  two  other  principal  members  of  this  section,  Onpjias  and 
Heterofiynids,  are  not  case-bearers,  and  the  other  case-bearers  we  know, 
as  Coleophora,  Perophora,  Adda,  etc.,  show  no  tendency  to  apterous¬ 
ness.  The  main  object,  at  present,  in  this  section  would  seem  to  be 
due  protection  for  the  eggs. 

The  other  section  would  consist  typically  of  our  winter  moths,  of 
certain  alpine  species,  in  which  winter  conditions  largely  dominate, 
and  of  some  African  species  which  emerge  when  their  food-plants  are 
dried  up  and  dead,  reproducing,  but  from  a  completely  opposite  cause, 
the  undiscoverable  character  of  the  food-plant,  the  same  circumstance 
that  dominates  our  winter  moths  and  possibly  others.  In  these  the 
dominant  condition  is  to  keep  the  female  near  the  food-plant,  or  in  a 
habitat  very  unlikely  to  be  found,  if  once  the  female,  if  winged,  got 
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any,  e\en  a  short,  distance  away  from  it.  I  have  already  suggested 
that  some  such  necessity  probably  originated  the  apterousness  of  the 
Psycliidae,  the  lowest  form  of  which,  Luffias,  Selenobias,  etc.,  have 
restricted  and  isolated  habitats,  with  perhaps  the  lichens,  etc.,  on 
which  they  feed,  rather  devoid  of  any  definite  odour. 

It  may  be  said  that  with  wings  these  winter  moths  would  reach 
the  food-plant  much  as  they  do  without  them,  but  if  they  had  wings 
they  would  follow  the  usual  habit,  lay  a  few  eggs  and  fly  off  to 
another  tree,  which  they  would  very  frequently  fail  to  find,  but  having 
no  wings  they  remain  on  the  tree  they  first  found. 

The  bibliography  of  these  apterous  Lepidoptera  is  very  voluminous 
if  we  include  all  systematic  works,  and  I  have  not  explored  much  of 
it,  and  have  probably  overlooked  various  papers  referring  to  the  special 
aspect  of  the  question  we  are  considering.  I  have  thought,  however, 
it  might  be  useful  to  cite  certain  papers  more  or  less  referred  to  in  my 
remarks,  and  most  of  my  own  notes  referring  to  these  groups. 
Champion  and  Chapman.  Tran's.  Rnt.  Soc.,  1904,  p.  100.  Xyleborus 
dispar. 

Chapman,  T.  A.  Winglessness  in  winter  moths.  Ent.  Record,  XV., 
p.  43. 

Chapman,  T.  A.  Apterous  females  of  winter  moths.  Ent.  Mo. 
May.,  Vol.  XLIX.,  pp.  8,  81,  137. 

Chapman,  T.  A.  Dehiscence  of  the  female  pupa  of  Fumea  casta. 
Ent.  Record.  XI.,  p.  324. 

Chapman,  T.  A.  Psychidm.  Ent.  Record,  XI.,  p.  200. 

Chapman,  T.  A.  Notes  on  Eumeids.  Ent.  Record,  XII.,  pp.  59-S9. 
Chapman,  T.  A.  Luffia  Maygiella.  Ent,  Record,  XIII.,  p.  80. 
Chapman,  T.  A.  Psyche  zermattensis.  Ent.  Record,  XI.,  p.  233. 
Chapman,  T.  A.  Notes  on  Luma  ferchaultella.  Ent.  Record,  XI., 
p.  293;  XII.,  p.  20. 

Chapman,  T.  A.  Notes  on  Luffias ;  parthenogenesis.  Ent.  Record, 
Vol.  XIII.,  pp.  91,  149,  178,  299. 

Chapman,  T.  A.  Acanthopsyche  atra  (ogacella).  Trans.  Ent,  Soc., 
1900,  p.  403. 

Chapman,  T.  A.  H eterogynis  penella.  Trans.  Ent.  Soc.,  1898,  p.  141. 
Chapman,  T.  A.  Heteroyynis  paradoxa.  Trans.  Ent.  Soc.,  1902, 
p.  717. 

Chapman,  T.  A.  Heterogynis  canalensis.  Trans.  Ent,  Soc.,  1904,  p.  71. 
Chapman,  T.  A.  Heterogynis  matrivorous.  Trans.  Ent.  Soc.,  1905, 
p.  177. 

Chapman,  T.  A.  Orgyia  antiqua.  Ent.  Mo.  May.  23,  p.  224. 
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p.  113. 

Chapman,  T.  A.  The  European  Orgyias,  their  specialisations  in 
Habits  and  Structure.  Ent.  Record,  XV.,  pp.  169,  197. 

Hudson,  G.  V.  Notes  on  semi-apterous  females  in  certain  species  of 
Lepidoptera,  with  an  attempted  explanation.  Ent.  Mo.  Mao. 
XLVIII.,  p.  269,  1912. 
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Discussion. 

Mr.  A.  W.  Bacot  thought  the  point  of  how  the  wings  of  insects 
originated  was  complementary  to  the  subject.  The  theory  -which 
seemed  to  him  most  reasonable  was,  that  insects  started  as  aquatic 
animals  and  evolved  flight  in  order  that  the  adult  insects  might  escape 
enemies  in  the  water  and  distribute  their  eggs.  Subsequently  they 
assumed  the  land  habit.  At  the  present  time  insects  used  their  wings 
chiefly  to  find  food  and  distribute  their  eggs  ;  this  last  function  in  the 
lepidoptera  seemed  the  final  outcome.  Among  the  insects  without 
wings  that  be  was  interested  in — blood-suckers — the  bugs  could  afford  to 
lose  their  wings,  because  it  was  no  disadvantage  to  them  as  the  young 
bugs  followed  the  blood-sucking  instincts  of  the  adult.  Fleas  were 
restricted  to  animals  with  nesting  habits  or  lairs,  very  largely  rodents 
or  birds.  What  was  essential  was  that  the  animal  should  have  the 
homing  instinct.  For  lice  to  have  wings  would  merely  be  an  encum¬ 
brance.  As  regards  the  mosquito  there  was  there  a  very  interesting 
phase.  It  would  be  quite  satisfactory  to  the  mosquitos,  as  a  race,  to 
be  wingless  if  it  were  possible  to  provide  for  the  young,  but  they 
returned  to  the  water  to  breed,  and  were  therefore  bound  to  retain 
their  wings.  In  the  case  of  the  tsetse  fly,  wings  were  retained  Decause 
the  animals  chiefly  attacked  afforded  no  scope  for  the  insect  to  be 
purely  parasitic,  as  there  was  no  suitable  cover  for  the  larva  to  pupate 
in.  Another  group  where  the  larva  was  produced  full  grown,  as  in  the 
tsetse  fly,  happened  to  breed  on  sheep,  and  it  was  quite  easy  to  find  a 
secure  position  to  pupate  in  the  wool  without  leaving  the  host.  He 
thought  in  these  cases  there  was  good  evidence  that  the  nature  of  the 
food  and  the  habits  of  the  larva  had  to  be  considered  in  regard  to  the 
retention  of  wings,  when  it  would  otherwise  be  very  profitable  to  the 
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insect  to  lose  its  wings.  With  regard  to  the  position  of  Dr.  Chapman 
concerning  the  lepidoptera,  he  entirely  agreed  that  the  absence  of  scent 
might  be  the  cause  of  winglessness  in  desert  insects,  and  possibly  in 
regard  to  Alpine  species,  but  he  did  not  think  that  it  quite  covered 
the  case  of  Hiberniae,  which  were  largely  forest  living  insects.  There 
was  no  particular  scent  of  tree  needed.  The  insects  lived  in  the  forest, 
and  the  species  of  trees  on  which  they  fed  were  a  large  percentage. 
He  did  not  think  there  was  a  danger  of  the  insects  not  finding  their 
food  plants  if  they  had  wings,  but  that  there  would  be  a  danger  of 
their  being  blown  out  of  the  wood  altogether  during  storms;  because 
of  this  risk  it  was  better  for  them  to  be  without  wings,  and  produce  a 
larger  number  of  eggs.  He  thought  that  with  the  winter  moths  wing¬ 
lessness  was  due  to  the  danger  of  winds  blowing  the  insects  away  from 
the  woods  altogether,  and  that  this  was  also  the  case  of  insects  living 
on  oceanic  islands. 

Mr.  A.  W.  Mera  did  not  think  they  had  come  to  a  definite  conclu¬ 
sion  that  the  apterous  species  had  lost  their  wings  or  had  never  gained 
them.  It  was  difficult  to  imagine  that  the  females  of  Kranni, s  defoliaria 
and  Ayriopi. s  maryinaria  had  lost  their  wings  ;  they  were  very  energetic 
females,  and  it  seemed  strange  that  insects  with  so  much  vital  energy 
should  have  lost  any  gifts  that  had  been  bestowed  upon  them.  He  was 
inclined  to  think  that  these  insects  never  had  wings.  The  absence  of 
wings  might  be  looked  upon  as  protective,  and,  as  Mr.  Bacot  had  said, 
there  was  no  reason  for  them  to  find  their  particular  tree  through 
scent,  for  the  trees  were  all  round  them.  The  insects  would  not  lay 
their  eggs  on  a  tree  that  was  unsuitable,  and  they  wandered  about 
until  they  came  to  a  tree  with  bark  that  was  suitable ;  they  could 
easily  find  a  suitable  tree,  particularly  the  Hiberniae,  which  fed  on  so 
many  trees.  They  soon  found  a  suitable  crevice  on  a  tree  whether 
they  could  fly  or  not.  It  had  always  been  a  wonder  to  him  how  some 
of  the  insects  with  wings  found  their  food  plant.  He  mentioned  that 
Psilura  monacha  paired  in  the  day  time  as  well  as  at  night ;  he  was 
surprised  to  see  this  only  last  year.  Winglessness  occurred  in  other 
groups.  One  of  the  miero-lepidoptera,  Chiinabache  fagella,  was  worthy 
of  note  because  of  the  way  it  folded  its  wings  over  the  body,  as  if  it 
were  becoming  coleopterous  ;  he  thought  the  insect  looked  more  like  a 
beetle  than  a  moth. 

Mr.  B.  Cooper  thought  the  argument  with  regard  to  scent  a  very 
strong  one.  He  did  not  know  whether  Dr.  Chapman  or  any  member 
could  say  what  proportion  of  the  insects,  like  the  Hiberniae  or  Apo- 
cheima  hispid  aria,  appeared  before  there  were  any  leaves.  This  would 
not  account  for  (Jryyia  antiqua  or  0.  yonostiynia. 

Mr.  A.  J.  Willsdon  said  he  was  inclined  to  think  that  these  apterous 
females  had  sacrificed  most  of  their  functions  to  lay  an  abundance  of 
eggs.  The  Hiberniae  laid  a  great  quantity  of  ova  more  than  the 
majority  of  insects.  It  was  marvellous  the  ova  Ahophila  aescularia 
laid.  A  band  of  eggs  was  laid  just  below  the  bud  of  the  horse  chestnut ; 
there  was  some  scent  there,  and  after  the  eggs  were  laid  tbfe  female 
seemed  to  spend  most  of  her  body  in  covering  the  eggs  with  hair. 


1916 


75 


Mr.  Mera  said  he  should  not  give 'the  Hiherniae  credit  for  laying 
more  eggs  than  other  genera. 

Mr.  Bacot  said  that  in  some  instances,  where  a  large  number  of 
eggs  were  needed,  the  eggs  were  decreased  in  size.  An  abundance  of 
eggs  could  be  arrived  at  in  another  way  than  by  increasing  the  size  of 
the  body,  e.<j. ,  by  increasing  the  laying  period,  as  with  some  butterflies. 
The  eggs  of  Hiberniae  were  not  particularly  small  for  the  size  of  the 
moth,  if  compared  with  those  of  Amphidaysis  bet  it  lari  a  and  .-l.  strata  ria. 

Mr.  F.  H.  Wolley  Dod  observed  that  they  must  look  for  a  different 
reason  for  want  of  wings  in  Macro- Psychids  to  what  they  did  in  winter 
moths. 

The  President  said,  the  point  of  the  actual  loss  of  wings,  that  Mr. 
Mera  mentioned,  is  proved  by  the  pupa  case  of  lthysia  zonaria  ;  that 
both  male  and  female  have  a  place  for  wings  in  the  pupa  cases  shows 
that  the  female  had  wings  at  one  time.  I  think  there  is  no  doubt  that 
the  females  of  all  these  insects  were  once  winged.  I  do  not  know  if  I 
am  right  in  saying  that  these  wingless  females  are  much  more  willing 
to  lay  their  eggs  anywhere  than  other  moths.  The  female  of  Doecihytsis 
lapponarta  is  extremely  fond  of  walking  up  reeds  and  laying  eggs 
between  the  inner  and  outer  sheaths  ;  she  also  walks  up  telegraph  poles 
and  lays  eggs  in  cracks.  She  does  not  seem  to  select  by  scent,  but  finds 
something  with  a  crack  in  it.  Normally  the  insect  lays  eggs  in  the 
flower  head  of  the  cross-leaved  heath,  which  is  one  of  its  food  plants  ; 
the  larva  will  feed  on  any  plant  growing  on  the  moor,  but  usually  it 
feeds  on  cross-leaved  heath  and  bog-myrtle.  On  the  whole  I  think 
these  winter  wingless  species  do  not  chose  by  scent  like  some  of  the 
summer  feeding  insects.  If  wingless  they  do  not  wander  very  far  from 
the  food  plant,  and  the  little  distance  they  do  wander  is  made  up  for 
by  the  extreme  activity  of  the  larva.  The  larva  wanders  about  the 
whole  day,  even  when  put  down  by  its  food  plant.  How  does  Dr. 
Chapman  think  wings  have  been  lost  ?  Does  he  think  that  the  female 
gradually  got  smaller  and  smaller  wings,  or  does  he  think  that  it 
occurred  suddenly  ?  Various  mutations  affecting  the  size  and  shape  of 
the  wings  have  appeared  suddenly  in  Drosophila  ampelophila,  one  of  the 
fruit  flies,  in  the  course  of  Professor  Morgan’s  (1)  breeding  experiments. 
In  some  of  these  the  wings  were  almost  absent,  in  others  rudimentary, 
truncate  or  miniature,  resembling  in  fact  the  various  living  forms  in 
apterous  and  semiapterous  lepidoptera.  These  were  quite  independent 
of  one  another,  and  each  was  inherited  on  Mendelian  lines.  It  is  true 
that  in  all  cases  both  sexes  were  affected,  but  other  mutations  appeared 
which  affected  one  sex  only,  the  male,  and  there  seems  to  be  no  reason 
why  a  mutation  affecting  the  size  and  shape  of  the  wing  of  the  male 
sex  only  should  not  arise  in  Drosophila.  Two  types  of  sex  inheritance 
are  known,  the  first  in  which  the  female  is  homozygous  for  sex  and  the 
male  heterozygous,  the  second  in  which  the  female  is  heterozygous  and 
the  male  homozygous.  In  the  first  group  sex-limited  conditions  occur 
affecting  the  male  only,  in  the  second  they  affect  the  female  only.  Both 
forms  of  sex-inheritance  are  met  with  in  insects.  Those  flies,  bugs, 
beetles  and  grasshoppers  so  far  investigated  belong  to  the  first  group, 
most  butterflies  and  moths  to  the  second.  If  apterousness  arose  as  a 
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sudden  mutation  we  should  expect,  in  cases  where  one  sex  alone  was 
apterous,  to  find  it  confined  to  the  male  sex  in  the  first  group  and  to 
the  female  in  the  second.  In  lepidoptera  no  case  of  winglessness 
afiecting  the  male  alone  is  known,  in  Coleoptera  there  is  a  genus  of 
beetles  with  the  male  alone  wingless.  These  are  in  favour  of  the  wing¬ 
less  conditions  having  arisen  suddenly,  but  much  more  work  on  heredity 
in  all  the  genera  of  the  different  orders  of  insects  will  be  necessary 
before  it  is  possible  to  say  whether  my  suggestion  is  likely  to  prove 
correct.  In  any  case  Dr.  Chapman’s  arguments  would  hold  good  as 
explanations  of  the  reason  the  mutation  was  advantageous  and  there¬ 
fore  perpetuated.  It  leaves  untouched  the  fundamental  problem  of 
how  any  mutation  arises.  Before  concluding  I  should  like  to  refer  to 
the  experiments  of  J.  Dewitz  (2),  who  claims  to  have  produced  wingless 
specimens  of  Polistes  and  Calliphora  by  means  of  cold,  and  to  have 
produced  pupae  of  Eaproctis  chrysorrhaea  with  absence  of  pigment,  and 
with  wing  cases  reduced  in  size,  by  subjecting  them  to  an  atmosphere 
containing  hydrocyanic  acid.  If  I  follow  his  argument  correctly,  he 
thinks  both  conditions  act  alike  in  reducing  the  action  of  oxidases,  and 
thinks  that  winglessness  in  nature  occurs  under  conditions  in  which 
similar  deficiency  of  oxidase  action  is  likely  to  occur. 

(1)  Morgan,  Mechanism  of  Mendelian  Heredity. 

(2)  Dewitz,  Zool.  Anzeit/er,  t.  xxv.,  p.  166. 

Arch.  j).  Anat.  u.  Physiol:  Physiol.  Alt.,  1902,  p.  61 
and  p.  989. 

Comptes  Rend  ns  tie  V Acad,  ties  Sciences,  1912,  154,  p. 

8b8. 

Dr.  Chapman,  replying  to  the  discussion,  said  he  noted  as  to 
insects  being  blown  away  from  the  forest,  as  Mr.  Bacot  suggested,  if  it 
was  possible  for  them  to  be  blown  away,  why  were  not  all  forest  insects 
apterous  and  especially  the  males  as  being  lighter  and  more  at  the 
mercy  of  the  wind?  There  were  a  number  of  storms  in  summer, 
though  perhaps  not  such  severe  ones  as  in  winter.  The  number  of 
eggs  was  a  point  that  Professor  Poulton  had  discussed,  and  suggested 
that  laying  a  large  number  of  eggs  led  to  winglessness,  because  the 
females  could  not  carry  them  far.  His  own  view  was  that  the  insects 
had  not  a  very  large  abdomen,  but  that  the  absence  of  wings,  with  the 
corresponding  absence  of  thoracic  muscles,  made  the  abdomen  look 
large  in  comparison  with  the  slender  thorax.  As  to  the  apterous  con¬ 
dition  arising  from  mutation,  he  did  not  think  they  had  met  with  a 
moth  that  had  lost  all  its  wings  by  mutation  ;  they  had  instances  of  a 
moth  having  lost  one  wing,  but  he  thought  that  was  due  to  injury 
rather  than  anything  else.  He  did  not  bring  forward  want  of  scent 
except  to  explain  the  case  of  the  winter  moths ;  the  summer  moths 
that  were  apterous  practically  all  lay  their  eggs  on  the  cocoons,  and  an 
entirely  different  set  of  circumstances  led  to  them  being  apterous.  The 
case  of  Poecilopsis  lapponaria  seemed  to  come  into  line  with  the  desert 
moths.  The  eggs  were  laid  in  the  area  of  its  food  plants;  it  did  not 
matter  where  they  were  laid  as  long  as  it  was  out  of  the  way  of  its 
enemies  and  of  the  damp.  The  other  winter  moths  might  be  guided 
to  some  extent  by  similar  circumstances,  as  their  larvie  could  eat  many 
shrubs  and  trees. 
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ASPECTS  OF  BIRD  LIFE  IN  EUROPE. 

(Read  November  21st,  by  J.  A.  SIMES.) 

These  notes  are  offered — with  much  diffidence — at  the  urgent 
request  of  the  Ornithological  Committee,  the  war  having  thinned  the 
ranks  of  their  competent  ornithologists  to  such  an  extent  that  they 
must  needs  have  recourse  to  the  incompetent.  I  wish  you  to  regard 
them  as  a  sort  of  Ornithological  “  Kriegsbrod,”- — a  medley  which,  like 
other  varieties  of  “  Kriegsbrod,”  will  leave  you  under  no  misappre¬ 
hension  as  to  the  effect  of  the  “  Ivrieg  ”  factor,  but  wondering  how  and 
why  the  term  “  brod  ”  has  crept  in. 

The  first  impression  left  on  the  mind  of  an  observer  of  British 
birds,  after  he  has  extended  his  wanderings  into  other  countries,  is  the 
wonderful  richness,  both  in  species  and  individuals,  of  the  British 
bird  fauna,  and  the  great  distances  which  must  be  traversed  on  the 
Continent  before  any  really  striking  new  forms  are  met  with  ;  while 
even  in  the  case  of  those  new  forms,  the  species  as  often  as  not  is  one 
which  is  not  wholly  unknown  in  Britain.  Thus  I  did  not  see  my 
first  golden  oriole  or  hoopoe  until  I  reached  the  French  Mediterranean 
coast,  my  first  vulture  until  I  reached  Central  Spain,  while  1  had  to 
go  as  far  afield  as  the  coast  of  Albania  to  make  the  acquaintance  of 
the  bee  eater  (Merops  apiaster).  But  in  none  of  these  areas  is  bird  life 
so  ever-present  as  it  is  at  home.  Take  a  short  country  walk  in  almost 
any  part  of  England,  and  at  any  season  of  the  year,  and  you  are 
certain  to  meet  with  scores  upon  scores  of  individuals  belonging  to, 
perhaps,  two  dozen  species.  I  know  personally  of  no  area  where  I 
have  travelled  on  the  continent — unless  it  be,  perhaps,  the  agricultural 
and  wooded  departments  of  Eastern  France— where  you  could  count 
on  finding  so  many  species  in  a  small  area ;  you  would  certainly  not 
find  anything  like  so  many  individuals.  I  am  aware,  of  course,  that 
there  are  areas,  such  as  the  Coto  Doiiana  at  the  mouth  of  the  Guadal¬ 
quivir,  the  shores  of  the  White  Sea,  the  Dobrudscha  or  Delta  of  the 
Danube,  and  so  forth,  where,  at  certain  periods  of  the  year,  the  pro¬ 
fusion  of  bird  life  is  almost  incredible ;  but  I  am  here  speaking  of 
average  distribution  over  a  whole  country  throughout  the  year. 
There  can  be  no  doubt,  then,  that  the  United  Kingdom  must  be  re¬ 
garded  as  an  exceptionally  favourable  region  for  the  development  of 
bird  life,  and  one  is  tempted  to  enquire  what  are  the  conditions  which 
make  it  so.  First  and  foremost,  I  suppose,  we  must  place  the  British 
climate,  which,  however  depressing  to  the  human  inhabitants  of  these 
islands,  is  to  the  birds  a  source  of  strength.  It  is  never  very  hot  or 
very  cold  for  long  periods  at  a  time.  A  few  weeks  without  rain  are  so 
remarkable  that  we  begin  talking  of  the  great  drought.  Compare 
this  with  the  conditions  obtaining  in  Central  Europe,  where  winter  is 
often  unbroken  for  four  or  five  months  on  end,  frost  supervening  on 
frost  over  a  landscape  buried  deep  in  snow.  And  then  when  the  thaw' 
comes  the  transition  to  summer  conditions  is  very  rapid  ;  and  great 
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heat  and  dust  often  prevail  for  weeks  without  rain.  One  need 
scarcely  enlarge  on  the  disadvantage  of  these  conditions  to  birds, 
which  find  their  subsistence  in  slugs,  snails,  worms,  beetles,  and  such 
like  small  game  of  the  soil.  Again,  considering  their  small  area,  the 
British  Islands  offer  almost  every  kind  of  country  for  the  delectation 
of  various  types  of  bird  life.  There  is  a  coast  line  to  serve  as  an  ideal 
base  for  pelagic  birds,  with  numerous  sheltered  estuaries  for  such 
marine  species  as  are  too  timid  to  face  the  open  seas ;  there  are 
sequestered  and  bleak  mountains,  sheltered  valleys,  moorlands,  slow- 
moving  rivers,  upland  commons  and  downs,  arable  land  and  vast 
pastures,  as  well  as  extensive  stretches  of  forest  and  woodland.  Of 
typical  and  natural  marsh  country,  such  as  exists,  say,  in  Roumania 
and  Russia,  there  is  comparatively  little  and  likely  to  be  less  ;  and 
though  this  fact  deprives  us  perhaps  of  certain  kinds  of  birds  which 
we  might  otherwise  have  seen  more  frequently,  the  condition  is  one 
which  must  be  expected  to  arise  in  a  densely  populated  land  like  ours. 
And  the  deficiency  is  offset  by  advantages  in  other  directions.  In  few 
countries  of  the  size  of  ours  is  there  such  a  vast  area  of  permanent 
pasture  to  serve  as  a  happy  hunting  ground  for  pipits,  larks,  starlings, 
rooks  and  numbers  of  other  birds  ;  while  another  British  institution, 
to  be  met  with  in  juxtaposition  to  the  permanent  pasure,  is  of  great 
value  to  birds  as  affording  them  ready  cover,  and  also  as  ensuring 
them  an  abundant  food  supply  throughout  the  year — I  mean  the  quick 
set  hedge,  which  nowhere  thrives  better  than  it  does  with  us  ;  indeed, 
there  are  few  countries  where  it  is  to  be  found  at  all.  In  spring, 
summer  and  autumn  the  hedgerows  of  Britain  form  an  inexhaustible 
larder  of  insect  life  for  such  species  as  need  such  a  pabulum  ;  while 
during  the  winter  the  berries  of  the  whitethorn  and  of  the  many  other 
bushes  which  thrive  under  its  fostering  care,  form  the  bulk  of  the 
food  supply  for  our  resident  species  and  the  large  number  of  immi¬ 
grants  from  overseas. 

Our  pasturage  system,  too,  is  different  from  our  neighbours’.  In 
England,  cattle,  horses  and  sheep  roam  the  fields  almost  everywhere ; 
but  on  the  continent  generally  they  are  stall-fed  and  the  fields  are 
deserted.  You  may  travel  scores  of  miles  through  France,  Germany, 
Belgium  or  Switzerland,  and  never  see  a  beast  in  the  fields.  Now 
there  can  be  no  doubt  that  wherever  there  are  cattle  abroad  there  also 
are  Diptera  and  Coleoptera  in  attendance  upon  them  or  hovering  about 
their  droppings  ;  and  this  spreads  insect  life  of  the  types  mentioned 
over  a  wide  area  and  ensures  it  a  rapid  and  vast  multiplication  to  the 
profit  of  bird  life,  if  to  the  inconvenience  of  the  human  species.  That 
this  is  no  armchair  theory  a  single  instance  will  suffice  to  prove.  Any 
butterfly  collector  who  has  worked,  say,  the  New  Forest  or  the  Fens, 
knows  the  perpetual  worry  he  has  suffered  from  Tabanidae  and  other 
Diptera.  At  Brindisi,  where  I  have  worked  in  blazing  sunshine, 
spring,  summer  and  autumn,  I  do  not  think  I  have  once  been  troubled 
with  flies. 

There  is  one  more  feature  of  this  country  which  has  an  important 
bearing  on  the  general  distribution  of  about  a  score  of  species  of  birds, 
and  that  is  the  fondness  of  our  people  for  living  in  the  country.  Go 
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where  you  will  in  most  districts  of  England  and  Wales,  and  you  will 
never  be  far  from  an  inhabited  house  or  cottage.  Every  mile  or  so 
along  our  country  roads  you  will  come  across  a  cottage  or  two,  an  inn 
at  an  isolated  farm — at  all  of  which  human  beings  are  permanently 
resident.  The  human  habitation,  with  its  garden  and  fruit  trees,  its 
supply  of  animal  and  vegetable  refuse,  and  its  cultivators  who  are 
continually  breaking  up  its  soil,  is  almost  everywhere  the  nucleus  of  a 
•restricted  bird  colony.  The  sparrow  and  starling  are  sure  to  be  in 
attendance ;  and  so  are  the  robin,  hedge  sparrow,  two  or  three  tit¬ 
mice,  jackdaw,  rook,  blackbird,  missel  thrush,  song  thrush,  wren,  one 
or  two  warblers,  a  skylark  or  pipit,  as  well  as  the  house  martin  and 
swallow.  Human  habitations  and  their  surroundings  are,  moreover, 
attractive  to  a  number  of  species  of  wild  birds  which  are  usually  con¬ 
sidered  to  be  averse  from  the  human  environment.  Such  species,  it 
is  true,  do  not  hover  about  the  precincts  of  man’s  abode  in  the  broad 
light  of  day;  but  they  regularly  visit  them  immediately  after  dawn. 
Birds  have  long  since  discovered  that  humanity  does  not  rise  at  dawn 
in  summer  months  and  that  his  gardens  and  plantations  may  be 
visited  at  that  hour  with  impunity.  I  have  had  occasion  from  time 
to  time  to  work  in  my  garden  or,  at  any  rate,  to  go  into  it  as  soon  as 
it  was  light,  and  I  have  been  surprised  to  see  there  such  birds  as  jays, 
rooks,  wood  pigeons,  partridges,  tawny  owls,  green  woodpeckers  and 
spotted  woodpeckers.  The  lesser  spotted  woodpecker  is  a  very  frequent 
visitor  to  my  garden  at  such  a  time  and  I  have  come  to  the  conclusion 
that  it  is  by  no  means  an  uncommon  bird,  although  it  is  so  rarely  seen 
in  the  ordinary  way.  On  the  continent  generally  the  position  is 
different.  People  do  not  live  in  the  country  in  the  same  way. 
Humanity  is  centred  in  towns  and  villages;  it  goes  forth  in  the  morn¬ 
ing  to  work  in  the  fields  and  returns  to  the  town  or  village  at  night. 
The  villages,  of  course,  act  as  centres  of  bird  life  ;  but  there  are  great 
tracts  of  intervening  country  in  which  no  human  residence  is  to  be 
found ;  and  consequently  the  bird  life,  which  loves  the  vicinity  of  a 
human  abode,  is  not  nearly  so  widely  and  so  generally  spread,  nor  is 
it  in  the  aggregate  so  abundant. 

I  have  already  alluded  to  the  variability  of  the  climate  of  these 
islands  as  compared  with  the  more  stable  conditions  of  the  continental 
land  area ;  and  what  is  true  in  that  connection  is  also  true  as  between 
different  parts  of  the  United  Kingdom.  Wind  and  rain  in  one 
district  do  not  preclude  the  possibility  of  some  sunshine  or  fair 
weather  in  an  adjoining  area  ;  and  a  spell  of  frost  which  may  harden 
the  ground  and  freeze  up  small  streams  in  an  upland  district  may 
prove  impotent  to  bind  land,  or  water  in  a  more  sheltered  region  a 
few  miles  away.  These  variations  have  an  important  bearing  on  our 
bird  life  ;  and  there  can  be  little  doubt  that  such  mobile  organisms 
take  full  advantage  of  their  mobility  to  forsake  temporarily  an  un¬ 
favourable  area  for  a  region  where  the  conditions  of  life  are  easier.  I 
opine,  therefore,  that  outside  the  breeding  season,  when  they  are  tied 
down  to  their  nesting  localities,  there  are  few  birds  which  can  be 
regarded  as  really  resident  in  any  area.  My  own  observations  tend  to 
show,  that  with  the  possible  exception  of  the  house  sparrow,  the  bird 
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life  of  a  particular  district  is  in  a  constant  state  of  flux.  Normally, 
the  movements  are  on  a  small  scale,  but  a  short  spell  of  really  un¬ 
favourable  weather  is  sufficient  to  bring  about  big  movements  in  the 
ranks  of  many  species  that  are  usually  regarded  as  resident ;  and  I 
feel  sure  that  in  the  case  of  many  recognised  migrants  ebb  and  flow 
do  not  always  take  place  only  once  in  the  year.  It  frequently 
happens,  for  example,  that  swallows  and  swifts  are  greeted  with  really 
cold  and  deplorable  weather  soon  after  their  arrival  here  and  that  they 
wholly  disappear  for  a  time.  What  happens  to  them?  They  cannot 
lie  up  for  a  day  or  two;  that  would  mean  starvation.  The  only  feasible 
hypothesis  to  my  mind  is  that  they  fall  back  again  until  they  encounter 
suitable  conditions,  whether  that  involves  a  journey  to  our  own  South 
Coast  or  to  Central  or  Southern  France.  Such  a  retreat  is  not  a  very 
serious  undertaking  to  species  of  such  powers  of  flight  as  the  swallows 
and  swifts.  All  their  food  is  obtained  on  the  wing,  and  if  through 
stress  of  weather  one  hunting  ground  is  drawn  blank,  there  cannot  be 
a  shadow  of  doubt  that  they  betake  themselves  to  another,  whether  it 
be  near  or  far.  Ready  mobility  seems  to  be  an  essential  condition  to 
the  welfare  of  any  species  -which  lives  entirely  or  mainly  on  prey 
caught  on  the  wing.  It  is  not  so  imperative  in  the  case  of  species 
which  find  their  subsistence  on  insects  attached  to  trees  and  so  forth 
which  must  always  remain  on  or  near  their  particular  food  plant. 
Weather  may,  of  course,  affect  the  accessibility  of  such  insect  food  and 
might  even  render  a  favourite  kind  of  food  unobtainable  in  a  given 
district  for  the  time  being,  and  therefore  birds  which  needed  a  par¬ 
ticular  kind  of  food  would  be  driven  to  seek  it  further  afield  than 
usual  and  might  even  have  to  traverse  considerable  distances  to  obtain 
it.  As  an  illustration  of  what  birds  can  and  will  do  in  such  circum¬ 
stances,  I  would  refer  to  an  amazing  case  vouched  for  by  Messrs. 
Abel  and  Chapman,  the  joint  authors  of  two  big  volumes  on  the  wild 
life  of  Spain.  Referring  to  a  shooting  expedition  carried  out  by  them 
at  Lake  Daimiel,  in  the  province  of  La  Mancha,  they  say,  “  Another 
fact  that  well  nigh  struck  dumb  the  authors — long  accustomed  to 
study  and  preach  the  incredible  mobility  of  bird  life — was  that  ducks 
shot  at  dawn  at  Daimiel  are  found  to  be  cropful  of  nee.  Now  the 
nearest  rice  grounds  are  at  Valencia,  distant  more  than  180  miles ; 
hence  these  ducks,  not  as  a  migratory  effort,  but  merely  as  incidental 
to  each  night’s  food  supply,  have  sped  at  least  360  miles  between 
dusk  and  dawn.”  When  one  considers  how  few  are  the  days  during 
the  year  when  some  district  or  the  other  of  the  United  Kingdom  is  not 
unpleasant  through  stress  of  weather,  some  conception  may  be  formed  of 
the  value  of  the  mobility  to  birds  and  of  the  extent  to  which  it  must 
necessarily  be  turned  to  account.  What  is  wanted  in  this  connection 
is  a  mass  of  detailed  observation  of  bird  movements ;  and  probably 
that  can  be  best  obtained  by  ringing  birds  on  a  large  scale ;  but  to 
enable  us  to  take  a  comprehensive  view  of  the  -whole  situation  it 
would  also  be  necessary  to  have  detailed  meteorological  reports  as  well 
as  agricultural  reports  from  all  over  the  country.  There  is  therefore 
in  this  connection  heaps  of  work  still  to  be  done  by  latter  day  disciples 
of  Gilbert  White  of  Selborne.  Indeed,  I  would  suggest  still  another 
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direction  in  which  bird  lovers  with  leisure  could  perforin  work  of  real 
value  from  a  scientific  point  of  view,  and  that  is  by  carrying  out  care¬ 
ful  observation  on  what  birds  eat.  I  am,  of  course,  aware  that  much 
has  been  done  in  this  direction  already  and  that  we  have  travelled 
far  from  the  time  when  the  food  of  90  per  cent,  of  our  birds  was  given 
in  the  text  books  as  “  worms,  insects,  seeds,  etc.” ;  but  I  suggest  that 
still  more  detailed  information  is  desirable.  In  particular,  we  want 
data  of  what  particular  species  of  birds  eat  at  different  times  of  the 
year  and  in  all  weathers.  We  want  precise  details  of  what  a  species 
eats,  not  only  during  a  period  of  normal  and  average  weather,  but  also 
of  the  extremes  of  variation  in  the  matter  of  food  brought  about  by 
extremes  in  the  matter  of  meteorological  conditions,  whether  they 
take  the  form  of  excessive  heat,  cold,  wind,  rain,  snow,  and  so  forth  ; 
further  we  want  to  know  on  what  it  subsists  during  the  nesting 
season,  what  it  consumes  during  the  period  of  moulting,  and  finally, 
what  it  eats  when,  released  from  family  and  marriage  ties,  it  battles 
as  an  isolated  unit  in  the  struggle  for  existence.  If  we  could  obtain 
detailed  observations  on  a  large  number  of  individuals  and  species 
over  a  long  period,  I  think  we  should  be  amazed  at  the  wide  range  of 
foods  affected  by  birds  that  are  regarded  either  as  wholly  insectivorous 
or  wholly  graminivorous,  and  even  by  birds  that  are  well  known  to  be 
general  feeders.  The  food  is  very  largely  a  mere  matter  of  what  is 
available  for  the  time  being  and  what  is  most  palatable  or  of  the 
greatest  food  value  out  of  the  available  supply.  When  the  cherries 
are  ripe,  the  jays,  blackbirds,  starlings,  tits,  and  even  a  few  warblers, 
have  little  thought  for  insects,  slugs,  snails,  or  wild  fruits  of  the 
country  side  ;  when  the  cherries  and  other  soft  fruits  have  gone  there 
are  the  mountain  ash  berries  and  the  elder  berries  ;  and  these  are 
attacked  with  an  avidity  which  seems  to  suggest  that  the  birds  are 
determined  to  have  the  full  benefit  of  their  choicest  home  crops  before 
the  horde  of  alien  immigrants — redwings,  fieldfares,  and  starlings — 
descend  on  the  country  side.  When  the  latter  arrive  there  is  generally 
nothing  left  save  the  less  succulent  berries,  such  as  hawthorn,  rose, 
holly,  and  so  forth.  Here  one  sees  clearly  a  marked  preference.  If 
cherries  and  mountain  ash  berries  lasted  all  the  year  round  it  is  pro¬ 
bable  that  hawthorn  berries  would  rarely  be  touched  ;  but  as  it  is  the 
latter  are  the  staff  of  life  for  numbers  of  birds  throughout  the  winter 
and  early  spring.  They  are  so  abundant  that  they  are  rarely  all  con¬ 
sumed,  and  there  usually  remain  plenty  on  the  bushes  long  after  the 
succeeding  spring  has  clothed  the  latter  in  leaf  and  blossom  once 
more.  Even  then  a  cold  snap  may  send  many  birds  back  to  them. 
An  instance  of  what  stress  of  weather  can  do  in  the  matter  of  birds’ 
diet  came  under  my  notice  last  spring.  Early  in  April  most  of  the 
birds  had  begun  to  think  of  spring — of  nests  and  of  new  diet.  The 
blackbirds  and  thrushes  were  forsaking  the  gardens  for  the  woods, 
the  robins  had  already  begun  to  build,  and  the  titmice  had  marked 
out  their  nesting  sites  in  holes  of  trees  and  in  lamp  posts  and  were 
searching  the  tree  buds  for  the  earliest  geometrid  larvre.  Then  came 
a  sharp  change.  Snow  fell  to  the  depth  of  several  inches  ;  the  trees, 
bushes  and  ground  were  covered  and  matters  were  made  worse  by 
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frost.  Back  came  the  birds  to  the  gardens  and  vicinities  of  human 
dwellings.  The  tits  were  so  hard  put  to  it  that  they  would  eat  almost 
anything.  I  watched  them  repeatedly  hanging  back  downwards  on 
the  hawthorn  bushes  paring  off  the  under  portions  of  hawthorn  berries, 
the  upper  parts  being  unavailable  through  the  incrustation  of  snow. 
They  searched  all  the  crevices  of  windows,  doors,  fences,  outhouses, 
tore  to  pieces  the  horrid  silky  egg  cases  of  spiders  to  get  at  the  eggs, 
and  raked  over  dead  leaves  and  soil  in  spots  that  had  escaped  the  snow. 
In  the  course  of  those  hours  of  stress  pupae  of  Pieris  bramcae  and 
P.  rapae,  which'  had  passed  the  winter  safely,  were  picked  to  pieces — 
an  interesting  detail,  because  I  have  always  regarded  these  as  some¬ 
what  distasteful.  One  can  imagine  from  this  what  the  effect  of  a 
hard  and  prolonged  winter  might  be.  We  should  have  vastly  more 
immigrants  who  would  scour  our  hedges  and  coppices,  eating  up  all 
the  hawthorn  and  rose  berries,  till  nothing  remained  but  such  berries 
as  those  of  the  bitter  sweet  and  deadly  nightshade ;  starvation  would 
be  facing  many  a  fieldfare  and  redwing,  and  who  can  doubt  that  here 
and  there,  under  stress  of  hunger,  a  famished  bird  would  be  driven  to 
swallow  a  berry  of  the  deadly  Belladonna,  with  the  result  that  its 
emaciated  body  would  ere  long  furnish  the  necessary  fertilising  medium 
for  the  birth  of  a  new  plant  of  the  fatal  Atropa. 

What  we  want  then  is  such  a  series  of  observations  as  would  enable 
us  to  construct  a  food  curve  for  each  species,  covering  its  diet  from 
infancy  to  age,  in  times  of  abundance  and  times  of  dearth  ;  and  the 
nearer  we  can  approach  to  that  ideal  the  greater  will  be  the  light  shed 
on  the  still  vexed  problem  of  the  relationship  between  birds  and 
insects,  and  particularly  the  Lepidoptera.  Perhaps  I  need  hardly  tell 
this  audience  that  during  the  last  few  years  there  have  not  been  want¬ 
ing  naturalists  who  were  disposed  to  doubt  the  validity  of  the  theory 
that  the  cryptic  colours  of  insects,  and  particularly  of  butterflies,  have 
been  evolved  by  natural  selection,  as  the  result  of  birds  and  other 
creatures  catching  and  devouring  the  less  protected  forms.  The 
ground  on  which  the  Darwinian  theory  was  attacked  was  generally,  I 
believe,  that  there  was  practically  no  evidence  that  birds  did  actually 
attack  butterflies.  The  defenders  of  the  theory  were  forced  to  admit 
that  the  actual  records  of  such  attacks  were  few  and  far  between,  and 
appeal  was  made  for  careful  observation  in  this  matter.  The  appeal 
did  not  produce  any  very  tangible  results  so  far  as  Europe  was  con¬ 
cerned  ;  but  ample  confirmation  of  the  general  theory  has  been 
obtained  as  the  result  of  careful  observation,  over  a  number  of  years, 
by  Mr.  Swynnerton,  in  Central  Africa.  Mr.  Swynnerton  was  able  to 
prove  conclusively  that  in  that  area  butterflies  are  regularly  attacked 
by  birds,  both  on  the  wing  and  when  alighted  for  drinking  purposes. 
Further,  he  showed  that  the  “  nauseousness  ”  of  species  with  warning 
colours  is  purely  relative;  and  that  just  as  birds  are  driven  by  hunger 
to  eat  the  less  palatable  berries,  so  similar  stress  may,  and  does,  lead 
them  to  eat  more  and  more  nauseous  insects.  The  advantage  that  an 
insect  derives  from  being  nauseous  is  not,  therefore,  complete  im¬ 
munity  from  bird  attack,  but  immunity  so  long  as  other  kinds  of 
insects  are  obtainable.  That  this  is  a  very  considerable  advantage  may 
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be  inferred  from  the  number  of  wholly  palatable  species  which  mimic 
the  less  palatable,  in  the  hope  of  sharing  in  the  comparative  immunity. 

Now  why  could  we  not  obtain  in  Europe  the  evidence  which  Mr. 
Swynnerton  eventually  got  from  Central  Africa  ?  May  I  suggest  that 
we  were  looking  for  something  in  Europe  which  is  very  little  known 
there,  namely,  attacks  by  birds  on  Hying  butterflies.  With  few  excep¬ 
tions  the  birds  of  Europe  are  not  adapted  to  catching  butterflies  or 
day-flying  Lepidoptera  on  the  wing.  A  few  cases  have  been  recorded, 
but  there  is  reason  to  think  that  in  many  of  these  the  birds  concerned 
were  young  and  inexperienced  individuals,  with  more  energy  than 
sense;  while  in  the  other  cases  the  butterflies  afforded  exceptional 
opportunities  to  the  bird,  whose  necessities  were  also  exceptional.  In 
most  cases  the  butterflies  eluded  the  pursuer  and  continued  their 
undulating  and  unsteady  courses  without  the  slightest  perturbation. 
So  far  as  Europe  is  concerned  the  toll  levied  on  the  Lepidoptera  by 
the  birds  is  levied  on  the  immature — ova,  lame,  and  pupre — and  on 
individuals  discovered  at  rest.  So  far  as  the  species  which  feed  on 
grasses  and  low  plants  are  concerned  the  birds  responsible  are  for  the 
most  part  wagtails,  larks,  pipits,  -wheatears,  starlings,  rooks,  partridges 
and  pheasants  (I  may  say  that  I  consider  the  pheasant  the  great 
enemy  of  Parage  cegeria ) ;  and  in  the  case  of  bush  and  shrub  feeding 
species  the  smaller  perching  birds — robins,  chats,  buntings,  finches, 
titmice,  and  above  all,  perhaps,  during  certain  months,  the  warblers — 
are  the  culprits.  The  titmice  are  with  us  all  the  year  round,  and 
perhaps  in  the  aggregate  their  effect  on  insect  life  is  the  greatest :  but 
the  warblers  have  long  impressed  me  as  a  very  deadly  family  of  birds. 
They  are  at  work  incessantly  from  dawn  to  dusk,  restlessly  examining 
bushes  and  shrubs  for  insects.  To  gain  an  adequate  impression  of 
their  work,  -which  is  often  performed  in  silence,  you  must  lie  down  in 
their  haunts  and  keep  quite  still,  and  before  long  you  will  become 
aware  of  numbers  of  birds  unceasingly  moving  from  branch  to  branch 
— never  flying  far  and  rarely  breaking  cover.  Amongst  the  southern 
forms  this  mouse-like  habit  is  even  more  marked  ;  and  unless  you 
take  such  precautions  as  I  have  suggested  you  may  pass  through  the 
chosen  haunts  of  such  birds  as  the  Dartford,  the  Sardinian,  and  the 
Ieterine  warblers,  and  never  see  a  bird.  In  France,  in  Italy,  and  in 
Spain,  I  have  watched  them  by  the  hour  together,  and  I  am  convinced 
that  their  effect  on  insect  life  is  enormous.  The  true  warblers  are 
distributed  all  over  Europe  and  over  Asia,  as  far  as  Turkestan  and  the 
great  Indian  mountain  chains  ;  but  they  do  not  cross  the  mountains 
and  penetrate  into  India.  Indeed  they  are  absent  from  tropical  areas 
generally,  and  I  am  personally  of  opinion  that  this  is  due  less  to  their 
physical  constitutions,  or  to  their  powers  of  surmounting  geographical 
barriers,  than  to  their  specialised  habits.  In  India,  there  is  one  great 
and  ever-present  menace  to  bird  life  generally — a  menace  which  has 
been  infinitely  potent  in  its  effect  on  the  habits  of  the  birds  of  the 
peninsula — I  mean  the  vast  abundance  of  snakes  of  all  sorts  and 
sizes.  It  is  scarcely  too  much  to  say  that  if  Indian  birds  have  one 
pre-occupation  in  life  it  is  connected  with  the  problem  of  howr  to  evade 
the  snake  peril.  It  is  for  that  reason  that  so  many  species  choose  the 
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thorniest  of  thorny  bushes  for  their  nests,  for  that  reason  that  others 
nest  in  vast  colonies  which  present  a  common  front  to  the  enemy, 
that  others  make  long  and  purse-like  nests  with  elusive  entrances, 
while  still  others  nest  in  holes  in  trees,  which  they  wall  up  to  make 
the  entrance  as  inconspicuous  as  possible ;  while  one  species — a  wood¬ 
pecker — never  feels  secure  against  the  enemy  unless  he  has  been  able 
to  hollow  out  for  his  family  a  hole  in  the  middle  of  a  neSt  of  the  most 
venomous  species  of  tree  ant.  An  obnoxious  secretion  of  the  bird’s 
skin  suffices  to  keep  the  ants  at  bay,  and  on  the  other  hand  they  can 
be  trusted  to  deal  with  any  thinly  scaled  tree  snake  that  ventures 
within  their  sphere  of  action.  The  tree  snakes  are  everywhere  and  of 
all  colours,  their  tints  harmonizing  with  the  stems  and  leaves  of  the 
shrubs  amongst  which  they  seek  their  prey.  Agile,  bold,  and  of  a 
strength  which  is  not  suggested  by  their  size,  they  are  perpetually  on 
thelook-outforsmall  birds  which  are  sufficiently  unwary  to  alight  within 
their  radius  of  action.  What  a  time  they  would  have  with  birds  of  such 
habits  as  the  true  warblers !  In  their  place  one  meets  with  species  that  h  u n  t 
their  prey  on  the  wing,  such  as  drongos,  bulbuls,  shrikes,  wood  shrikes, 
tyrant  flycatchers,  etc.  ;  and  it  seems  to  me  to  be  possibly  in  the  nature 
of  cause  and  effect  that  one  finds  in  such  a  snake-frequented  territory 
a  scarcity  of  what  one  may  term  the  searching  birds,  and  the  multipli¬ 
cation  of  species  that  seek  their  prey  flying.  The  altered  conditions 
of  life  could  not  fail  to  have  their  effect  on  the  insects,  and  we  find 
amongst  the  Indian  butterflies  characteristics  which  are  not  disclosed 
in  more  temperate  regions.  For  instance,  no  European  butterfly  that 
was  attacked  by  a  bird  would  seek  to  elude  capture  by  flying  to  cover 
and  trusting  to  its  resemblance  to  its  surroundings  to  elude  the  enemy. 
Yet  wTe  have  the  testimony  of  Oriental  naturalists  that  this  is  the 
regular  habit  of  the  various  genera  of  leaf  butterflies,  such  as  Kallima, 
Melanitis,  etc.  This  habit  seems  to  betoken  a  long  continued 
campaign  on  the  part  of  birds  against  the  flying  butterflies.  Another 
fact,  pointing  in  the  same  direction,  is  the  large  number  of  species  and 
genera  which  frequent  the  edges  and  openings  of  woods  and  forests 
and  are  characterised  with  that  black  and  white  colouration  so  calcu¬ 
lated  to  baulk  an  enemy— the  colouration  being  such  that  as  the 
insect  flits  in  and  out  amongst  the  trees  it  is  a  matter  of  very  great 
difficulty  to  follow  it.  The  difficulty  is  enhanced  -when,  to  the  black 
and  white  colouration,  is  superadded  iridescence,  such  as  is  found  in 
Ayatura.  And  once  again,  may  we  not  ascribe  in  large  measure  to 
the  pursuit  of  the  flying  insects  by  birds  the  phenomenon  of  Mullerian 
mimicry— the  development  of  large  groups  or  associations  of  insects 
of  diverse  species,  genera,  and  families,  all  possessing  a  common 
scheme  of  colouration,  the  tone  being  set  by  a  nucleus  of  two  or  three 
nauseous  species.  I  suggest,  then,  for  your  consideration,  that  the 
phenomenon  of  Mullerian  mimicry  may  have  come  into  existence 
through  the  attacks  of  birds  on  flying  butterflies,  and  that  this 
method  of  securing  prey,  rather  than  by  searching  for  the  resting 
insects,  as  the  practice  is  in  other  areas,  may  have  been  dictated  in 
some  regions  by  tbe  fear  on  the  part  of  birds  of  the  tree  snakes  which 
infest  the  foliage  of  trees  and  shrubs.  At  any  rate,  the  phenomenon 
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is  found  both  in  India  and  tropical  South  America,  where  tree  snakes 
abound ;  but  it  is  also  found  to  a,  marked  degree  in  Central  Africa, 
and  though  there  are  undoubtedly  tree  snakes  there  (e.g.,  the  21. fatubax ) 

I  fear  that  my  knowledge  is  not  sufficiently  extensive  to  permit  me  to 
say  whether  such  snakes  abound  in  that  region  also.  It  is  significant, 
I  think,  that  amongst  those  groups  of  insects  which  in  Europe  are 
pursued  on  the  wing  by  birds — Diptera,  Hymenoptera,  and  Coleoptera 
— the  phenomenon  is  again  to  be  remarked — Diptera  and  Coleoptera 
being  often  got  up  on  a  general  plan  to  suggest  that  they  are  Hymen¬ 
optera  possessed  of  deadly  stings.  It  seems  obvious  that  the  advantages 
of  belonging  to  a  Mullerian  group  must  be  most  accentuated  when  the 
enemy  attacks  on  the  wing,  and  is  therefore  not  able  to  obtain  a  close 
view  of  its  quarry  ;  it  would  seem  to  follow  that  anything  which 
impelled  more  kinds  of  birds  to  adopt  this  habit  would  serve  to  increase 
the  tendency  to  Mullerian  mimicry ;  and  I  suggest  that  in  certain 
tropical  areas  the  stimulus  has  been  the  fear  of  tree  snakes.  I  am  not 
aware  that  this  view  has  been  expressed  before,  and  I  shall  await  your 
comments  on  the  suggestion  with  interest. 

Even  in  Europe  snakes  are  no  small  menace  to  birds,  and  in  certain 
areas  they  take  quite  a  considerable  toll  of  eggs  and  nestlings ;  but  it 
is  for  the  most  part  ground-building  species  that  suffer.  Probably 
they,  in  conjunction  with  other  ground  enemies  such  as  rats  and 
weasels,  have  played  a  conspicuous  part  in  modifying  the  habits  of 
young  birds.  For  instance  it  is  in  my  experience  a  common  feature 
in  the  young  of  ground  building  birds  that  have  to  remain  in  their 
nests  for  a  considerable  period  to  refrain  from  evincing  the  noisy  and 
clamorous  desire  for  food  that  young  thrushes  and  blackbirds  are  wont 
to  evince.  The  young  of  robins,  for  example,  are  very  careful  not  to 
move  or  open  their  cavernous  bills  until  it  is  abundantly  clear  that  the 
disturbing  element  making  itself  felt  in  the  vicinity  of  the  nest  is  in 
very  truth  the  parent  bird.  As  one  gets  further  south — into  the  area 
of  distribution  of  the  European  rat  snake  which  climbs  bushes — the 
phenomenon  spreads,  and  it  is  met  with  amongst  several  bush  build¬ 
ing  species  ;  but  my  experience  of  nestlings,  both  at  home  and  abroad, 
is  not  sufficiently  extensive  to  permit  me  to  suggest  how  far  the  habit 
obtains  as  a  general  rule.  Perhaps  the  ornithologists  present  will  be 
good  enough  to  give  me  the  benefit  of  their  experience  on  these  points 
in  the  discussion  which  follows  these  notes. 

When  I  was  asked  by  the  Ornithological  Research  Committee  to 
fill  the  bill  on  this  occusion,  it  was  suggested  to  me  that  the  Society 
would  like  to  know  what  differences  of  habit  I  had  detected  in  foreign 
countries  on  the  part  of  birds  which  also  frequent  the  British  Isles.  I 
fear  that  I  have  little  material  from  which  to  comply  with  such  a 
request.  There  must,  of  course,  be  numerous  changes  of  practice,  as 
for  example  when  our  common  chaffinch  builds  his  nest  in  the  foot  of 
the  spathe  of  a  date  palm  on  the  Riviera,  or  the  wren  uses  a  dried  and 
curled  up  frond  of  the  aloe  in  which  to  construct  his  home  of  moss 
and  fibre ;  but  these  are  merely  cases  of  making  use  of  local  material 
to  carry  out  an  immutable  purpose.  There  are,  however,  a  few  points 
in  this  connection  which  might  prove  of  interest.  Whenever  I  see  the 
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swift  over  here  I  cannot  help  feeling  that  his  spirit  is  not  the  same  as 
when  he  is  met  with  in  sunnier  lands  further  south  ;  his  speed  always 
strikes  me  as  being  appreciably  less  and  his  agility  far  less  wonderful. 
It  may  be  fancy  on  my  part,  but  it  seems  to  me  that  the  bird  is 
handicapped  by  our  moister  and  denser  air,  and  by  the  fact  that  his 
blood  is  rarely  heated  in  his  veins  in  England  as  it  is  in  Italy  or 
North  Africa.  In  Italy,  under  the  blazing  sun,  his  speed  and  agility 
are  marvellous :  and  one  of  the  memories  which  I  shall  ever  retain  of 
my  visits  to  such  baking  towns  as  Bari,  Foggia,  Taranto  and  Brindisi, 
will  be  of  companies  of  swifts,  50  to  100  strong,  sweeping  up  and 
down  the  streets  and  round  the  spires,  screaming  incessantly  as  they 
wheel  hither  and  thither.  The  speed  is  bewildering,  and  one  can 
readily  understand  how  easy  it  would  be  for  such  a  bird  to  leave 
Europe  behind  at  sunrise  and  roost  the  same  night  in  a  remote  village" 
in  Central  Africa. 

The  martins  never  reach  such  a  speed  and  do  not  require  heat  in 
the  same  way  as  the  swift.  The  crag  martin  is,  I  think,  the  wilder 
of  the  European  species,  and  I  am  not  aware  of  its  ever  making  its 
nest  on  a  human  dwelling,  as  does  the  house  martin.  The  latter, 
however,  does  not  by  any  means  always  nest  on  a  house.  I  have  seen 
its  nest  on  a  cliff  side  at  Bourg  St.  Maurice,  in  the  Rhone  Valley,  in 
Switzerland,  and  also  in  the  Sierras  in  Spain  ;  but  it  seems  to  pre¬ 
fer  human  dwellings  as  a  rule.  Possibly  the  attraction  is  the  over¬ 
hanging  roof  of  human  dwellings  that  gives  shelter  from  the  weather, 
and  the  fact  that  where  there  are  humans  there  are  cattle,  and  where 
there  are  cattle  there  are  flies. 

The  black  redstart  is  a  species  which,  on  the  Continent,  seems  to 
prefer  the  neighbourhood  of  houses  and  chalets  for  pretty  much  the 
same  reason  as  the  house  martin.  It  is  not  often  observed  in  England, 
and  so  far  as  it  is  seen  its  appearance  here  is  rather  remarkable,  for  it 
usually  comes  as  a  winter  migrant  from  Central  Europe  to  winter  on 
our  Devonshire  coast — a  phenomenon  which,  so  far  as  I  know,  is 
without  parallel  in  the  annals  of  our  bird  life.  Its  affinity  with  the 
chats  generally  is  proclaimed  at  once  by  its  penchant  for  getting  on 
the  house  or  barn  or  hayrick  which  it  frequents  and  there  giving  forth 
its  pleasant  little  song. 

There  is  a  point  on  which  I  should  like  to  hear  the  views  of 
ornithologists,  and  that  is,  as  to  the  persistence  of  the  red  crown  in  so 
many  species  of  woodpecker — both  Gecinus  and  Picua — British  and 
foreign.  What  is  the  meaning  and  object  of  the  red  crown  in  this 
group  ?  One  would  imagine  from  its  persistence  in  so  many  species 
that  it  has  some  considerable  significance.  Is  it  a  recognition  mark 
or  is  it  a  danger  signal  to  warn  other  birds  against  interference  with 
or  trespass  on  the  preserves  of  these  rather  bad  tempered  and  formida¬ 
bly  armed  birds  ?  And  are  there  any  European  species  belonging  to 
this  group  which  secrete  noxious  body  lymphs  with  which  to  keep  at 
bay  irate  insects,  such  as  wasps  or  bees  ?  The  secretion  is  found  in 
two  or  three  foreign  species  in  widely  separated  areas,  and  one  would 
imagine  that  it  would  be  an  advantage  to  some  at  any  rate  of  the 
European  forms.  The  woodpeckers  are  a  group  of  birds  that  it  is 
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very  difficult  to  study  closely.  They  are  of  wide  distribution,  but  I 
have  never  found  them  to  be  abundant  in  any  area,  and  I  do  not  think 
that  they  have  forced  themselves  more  on  my  notice  during  my  Con¬ 
tinental  rambles  than  they  do  at  home.  Probably  the  mode  of  life  is 
such  that  each  pair  of  birds  needs  quite  a  considerable  tract  of  wood¬ 
land  for  its  support ;  and  the  tenants  of  a  particular  forest  tract  are 
careful  to  see  to  it  that  no  trespassers  are  tolerated  in  their  domain. 
This  is  a  habit  which  is  found  in  many  widely  separated  groups.  The 
golden  oriole,  for  example,  in  Europe  is  one  of  the  most  determined 
believers  in  the  sacred  rights  of  landed  property ;  and  a  trespasser  gets 
a  hot  time  if  he  ventures  to  cross  the  boundary  line  of  a  neighbour’s 
domain.  The  oriole  is  a  noisy  bird,  with  a  raucous  aud  unmistakable 
voice,  which,  in  conjunction  with  his  flaring  colours,  most  certainly 
tend  to  prevent  anything  in  the  nature  of  stealthy  poaching.  The 
king  crows  or  drongos  of  India  have  this  habit  much  more  pronounced, 
with  the  result  that  they  are  regarded  by  Anglo-Indians  as  the  most- 
quarrelsome  and  pugnacious  of  birds  ;  but  strangely  enough,  in  India 
the  golden  oriole  at  many  seasons  of  the  year  is  actually  gregarious, 
especially  when  the  fruit  of  the  banyan  tree  is  ripe — a  time  when  the 
Indian  ornithologist  must  enjoy  himself  immensely,  for  the  trees  are 
said  to  be  often  covered  with  orioles,  as  well  as  hosts  of  other  birds  of 
widely  different  genera. 

Perhaps  there  is  nothing  so  calculated  to  make  an  ornithologist 
hesitate  to  dogmatise  as  to  what  constitutes  a  species  than  to  ramble 
through  diverse  foreign  countries,  where  he  will  meet  with  birds 
strangely  reminiscent  of  those  at  home,  but  differing  in  certain  quite 
perceptible  particulars.  Ornithologists  as  a  class  have,  I  fear,  much 
too  rigid  views  on  what  are  and  what  are  not  distinct  species,  and  I 
cannot  help  thinking  that  in  many  cases  specific  rank  has  been  ac¬ 
corded  to  birds  on  the  basis  of  slight  divergences  of  plumage  and  habit 
which  are  not  based  on  any  structural  characters.  When  I  was  in 
Spain  I  remarked  on  the  great  numbers  of  a  wheatear  which  I  took  to 
be  our  ordinary  species  ( (Enanthe  oenanthe),  and  was  much  struck  with 
the  variations  in  colour  to  be  met  with.  I  am  told  that  the  bird  I 
found  is  Dresser’s  russet  wheatear,  which  has  been  described  as 
specifically  distinct,  mainly,  I  gather,  on  the  basis  of  the  general 
russet  tinting  of  those  parts  of  the  body  which  in  our  birds  are  grey 
or  white.  Now  I  cannot  believe  that  this  matter  of  coloration  is  in 
itself  sufficient  to  separate  a  bird  which,  in  habits  and  size,  is  identical 
with  (Enanthe  oenanthe,  and  I  suggest  that  at  most  it  is  a  geographical 
form,  sufficiently  well  differentiated  to  be  accorded  a  separate  name, 
albeit  it  does  not  differ  from  its  relative  to  anything  like  the  same 
degree  as  do  the  Spanish  races  of  certain  Lycaenid  butterflies  from 
their  type  forms.  The  Spanish  sparrow  is  another  case  in  point,  and 
suggests  that  some  closer  study  and  clearer  insight  is  necessary  to 
enable  ornithologists  to  arrive  at  a  somewhat  more  scientific  view  as 
to  what  should  be  held  to  constitute  a  species.  Already  a  more 
enlightened  view  prevails  in  connection  with  certain  groups  that  have 
been  well  studied,  and  the  time  has  gone  by  when  the  forms  of  the 
jackdaw'  wffiich  possess  a  grey  hood  and  mantle  w’ere  separated  from 
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the  form  which  is  uniformly  black.  Indeed,  in  this  familiar  group 
there  have  been  bold  spirits  at  work  who  do  not  hesitate  to  declare 
that  the  carrion  crow  and  the  hoodie  are  co-specific,  the  latter  being 
at  best  a  geographical  form  of  the  former — a  view  which,  even  if  it  is 
difficult  to  believe,  is  at  least  a  healthy  sign  of  the  times,  and  encour¬ 
ages  us  to  look  forward  with  hope  to  a  well-considered  revision  of  the 
ten  species  of  jay  into  which  the  Palsearctic  genus  Garrulus  has  been 
divided.  Many  of  these  forms  are  very  closely  related  and  I  cannot 
but  feel  that  it  only  needs  some  research  by  a  competent  ornithologist 
to  sort  out  this  genus  in  such  a  way  that  the  problems  which  it 
presents  to  the  student  of  geographical  distribution  would  speedily 
disappear.  Spain,  for  some  reason  or  another,  is  rich  in  species  which 
are  of  great  interest  from  the  point  oj  view  of  distribution.  There  is 
a  Spanish  magpie — the  azure  winged — a  species  which  I  only  saw  in 
captivity  at  Valencia,  which  has  the  most  amazing  distribution  found 
amongst  the  Corvidae.  It  is  very  rare  and  of  very  limited  range,  even 
in  Spain,  and  its  nearest  relative  is  found  no  nearer  than  China  and 
Japan.  After  this  anything  is  possible  in  the  Corvidae  ;  and  w7e  read 
without  surprise  that  the  chough  of  our  Western  Coasts,  which  rarely 
strays  far  from  the  sea  or  from  sea  level,  is  to  be  met  with  unchanged 
at  Ladak,  in  Western  Thibet,  at  an  altitude,  say,  of  some  18,000  feet. 

I  had,  too,  a  good  deal  of  opportunity  in  the  course  of  my  wander¬ 
ings  to  study  the  common  magpie,  which  in  most  favourable  areas  is 
vastly  more  abundant  than  in  Britain,  but  my  eye  has  not  been  able 
to  detect  any  difference  in  form  and  habits  in  any  of  its  areas.  Its 
flight  is  very  much  like  that  of  the  jay,  and  nothing  like  so  easy  or 
smooth  as  most  of  the  Corvidfe.  Indeed  the  two  birds  mentioned 
always  seem  to  me  to  have  inadequate  wings,  with  the  result  that  it  is 
a  struggle  to  keep  going,  and  they  seem  as  if  they  are  doubtful  when 
they  embark  on  a  flight  of  a  hundred  yards  or  so  wffiether  they  will  be 
able  to  keep  it  up  till  they  reach  their  objective.  Of  the  other  Corvidae, 
and  especially  the  rook,  one  sees  little  in  the  parts  I  have  visited,  and 
I  have  no  notes  of  interest  in  regard  to  them. 

The  starling  is  also  a  bird  wffiich  is  conspicuously  scarce  in  my 
experience  outside  England,  and  I  have  had  no  opportunity  of  judging 
by  observation  in  other  areas  the  validity  of  the  division  of  the  starling 
into  tw'o  species,  the  intermediate  and  the  common.  I  am  not  con¬ 
vinced  that  they  are  distinct ;  indeed,  I  carry  my  suspicions  further, 
and  I  am  wnndering  whether  the  black  starling  of  Spain  is  not  merely 
an  archaic  form  of  our  bird  that  has  never  developed  the  character¬ 
istic  spotting.  It  is  significant,  I  think,  that  the  young  birds  of  the 
common  starling  in  their  first  plumage  show7  no  spots,  but  are  of  a 
unicolorous  form,  not  vastly  lighter  in  tint  than  the  Spanish  black 
starling.  The  latter  is  very  rare  and  of  very  restricted  distribution — 
facts  which  also  suggest  that  it  is  an  archaic  form. 

But  enough  of  this  discursive  chatter — one  might  rattle  on  with 
views  and  surmises  for  hours  and  be  little  “  forrarder  ”  at  the  end  of 
it  all.  I  warned  you  in  advance  that  if  you  expected  ornithological 
lore  from  me  you  w7ere  going  to  have  a  very  poor  time;  the  best  I  can 
hope  is  that,  unknowingly,  I  may  have  opened  up  some  avenue  of 
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speculation  which  will  lead  to  the  really  important  part  of  the  evening, 
and  that  is  a  vigorous  discussion. 

Commenting  on  the  paper  the  President  said  that  the  adequate 
study  of  the  food  of  birds,  not  only  at  one  particular  time  but  at  all 
times  of  the  year,  would  solve  many  entomological  problems,  and  in 
that  way  also  many  botanical  problems  would  be  elucidated.  He 
asked  what  positive  evidence  Mr.  Simes  had  that  pheasants  were  the 
great  enemy  of  Pa  ra rge  aegeria. 

Mr.  W.  E.  Glegg  said  that,  apparently,  Mr.  Simes’  opinion  was 
that,  on  the  Continent,  there  was  a  greater  number  of  species  of  birds 
than  in  Britain,  but  that  in  Britain  they  found  a  greater  number  of 
individuals ;  it  seemed  to  him  that  the  protection  afforded  to  birds 
here  must  be  largely  the  reason  for  that.  Though  the  number  of 
species  in  Britain  was  decreasing,  the  number  of  individuals  was 
increasing  rapidly ;  he  thought  that  was  generally  admitted,  and  the 
main  factor  was  protection.  He  had  seen  birds  catching  butterflies  in 
this  country.  He  saw  an  adult  spotted  flycatcher  taking  butterflies  in 
Epping  Forest,  and  had  seen  warblers  do  it.  He  had  found  the 
martin  nesting  on  the  cliff’s  on  the  East  Coast  of  Scotland  in  prefer¬ 
ence  to  houses. 

Mr.  A.  W.  Mera  questioned  whether  the  disappearance  of  P. 
aegeria  was  due  to  the  pheasant,  and  said  that  the  wall  butterfly, 
P.  megaera,  was  disappearing  quite  as  rapidly  as  the  woodland  species. 

Mr.  Hanson  said  he  had  known  the  house  martin  nesting  on  the 
roof  of  caves,  but  not  on  the  face  of  cliffs. 

Mr.  Hall  suggested  that  the  migration  of  birds  might  occur  at  the 
time  when  the  seeds  on  which  they  fed  were  ripe.  With  regard  to 
snakes  in  tropical  forests,  he  thought  Mr.  Simes  had  brought  forward 
a  new  and  possibly  a  valuable  contribution  to  our  ideas  on  the  sub¬ 
ject.  He  asked  if  Mr.  Simes  thought  that  leeches  and  spiders  might 
work  to  the  same  end. 

Mr.  Austin,  in  regard  to  the  investigation  of  the  food  of  birds, 
emphasized  the  necessity  for  examination  of  the  stomach  contents.  He 
asked  if  the  red  crest  of  the  woodpecker  might  not  be  a  warning. 
With  regard  to  the  increase  of  the  starling  in  Britain  it  seemed 
strange  that  the  increase  was  confined  to  our  island.  He  did  not  con¬ 
sider  that  our  bird  population  had  much  to  fear  from  snakes. 

Mr.  Woolley  Dod  thought  that  the  preference  of  martins  for  cliffs 
sometimes  might  be  caused  by  their  finding  jt  easier  to  get  the  mud 
to  stick  to  the  cliffs  ;  because  of  the  nature  of  the  mud  it  sometimes 
did  not  stick  well. 

Mr.  Simes  said,  in  reply  to  remarks  made,  that  he  had  no  very 
positive  data  that  pheasants  were  the  enemies  of  P.  aegeria ;  he  had 
long  been  desirous  of  finding  the  culprit,  and  it  struck  him  that  a  con¬ 
sideration  of  all  the  facts  and  especially  the  localities  that  P.  aegeria 
haunted  was  enough  to  convict  the  pheasant  out  of  hand  ;  he  thought 
it  most  unlikely  that  the  larvte  would  escape  such  an  omnivorous 
feeder.  With  regard  to  P.  megaera,  he  was  inclined  to  implicate  the 
partridge.  He  pointed  out  that  the  insect  was  not  a  frequenter  of 
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walls  of  houses  or  gardens,  as  Mr.  Mera  implied,  but  of  sunny  banks 
in  the  open  country  side  ;  and  its  disappearance  in  some  districts  he 
attributed  to  the  undue  preservation  of  the  partridge.  It  was  well- 
known  that  the  spotted  flycatcher  as  a  species  would  attack  any  kind 
of  flying  insect ;  and  many  of  the  warblers  would  ;  these  were,  however, 
in  all  probability  cases  of  special  opportunity.  With  regard  to  the 
nesting  of  the  house  martin,  he  would  not  attempt  to  theorise  without 
seeing  the  locality  ;  the  reason  might  be  that  the  sites  presented  by 
human  habitations  were  not  suitable. 

Mr.  Hall’s  suggestion  that  migration  occurred  when  seeds  were 
ripe  was  new  to  him,  and  so  far  as  his  experience  went  he  was  unable  to 
confirm  or  disprove  it.  He  thought  it  quite  conceivable  that  leeches 
and  spiders  in  tropical  forests  might  sometimes  act  in  the  same  way 
as  snakes  in  warning  birds  off  trees,  but  he  thought  they  were  just  as 
likely  to  act  in  the  opposite  direction  by  providing  a  food  supply  for 
them.  He  added,  with  reference  to  Mr.  Glegg’s  remarks,  that  "area 
for  area,  bird  life  in  England  always  appeared  to  him  to  be  more 
abundant  as  regards  species  and  individuals  than  in  any  country  he 
had  visited. 


ANNUAL  REPORT  ON  THE  BIRDS  OF  EPPING  FOREST  FOR 

THE  YEAR  1916. 

Introduction1. 

The  Ornithological  Committee  presents  the  first  of  what  it  is  hoped 
will  be  an  Annual  Report  on  the  birds  of  Epping  Forest. 

The  term  Epping  Forest  is  intended  to  indicate  all  that  land  which 
is  under  the  control  of  the  Corporation  of  the  City  of  London. 

The  annual  period  will  commence  on  1st  January  and  close  on 
31st  December. 

The  topographical  nomenclature  is  that  of  Mr.  E.  N.  Buxton’s 
Guide.  In  one  instance  a  name  has  been  created,  the  open  ground, 
on  which  stands  the  site  of  the  old  High  Beach  Church,  is  described 
herein  as  Old  Church  Plain,  and  in  the  future  it  may  be  necessary  to 
designate  further  unnamed  ground. 

Apart  from  the  list  given  by  Mr.  E.  N.  Buxton  in  his  unique/ 
guide  no  other  record  of  the  avifauna  of  this  area  seems  to  exist,  and  / 
this  list,  which  in  the  first  instance  does  not  confine  itself  strictly  to 
Epping  Forest  and  again  quotes  many  vague  records,  is  now  old. 

To-day  naturalists  throughout  the  world  are  convinced  that  the 
formation  of  natural  reserves  is  essential  if  many  species  of  our  flora 
and  fauna  are  to  be  retained.  In  Epping  Forest  we  have  the  material 
at  hand.  The  Act  of  1878  provides  “  that  the  Conservators  shall  at  all 
times,  as  far  as  possible,  preserve  the  natural  aspect  of  the  forest.” 
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Again,  Mr.  Buxton,  in  his  guide,  refers  to  “  the  preservation  of  all  the 
wild  life  which  finds  a  home  in  the  1  waste.’  ”  It  is  therefore  clear 
that  the  intention  of  those  who  were  responsible  for  the  acquisition  of 
Epping  Forest  as  public  land,  although  they  may  not  have  had  the 
naturalist’s  conception  of  a  natural  reserve,  was  that  it  should  afford 
sanctuary  to  wild  life.  The  question  arises  as  to  whether  or  not  the 
birds  of  the  Forest  are  maintaining  their  status,  still  further,  even  if 
they  are,  whether  it  is  not  possible  to  increase  the  avifauna  of  the  some 
6,000  acres  comprised  in  the  area.  In  answering  such  questions  the 
Committee  feels  that  such  a  report  as  this  would  be  indispensable. 

It  is  hardly  necessary  to  point  out  the  value  and  interest  this  report 
would  have  for  local  naturalists,  and  in  time  it  would  have  ecological 
value. 

The  records  here  presented  are  the  results  of  the  observations  of  a 
few  members  of  the  Society,  and  the  Committee  is  fully  alive  to  their 
inadequacy  as  constituting  a  survey  of  the  selected  district.  It  is  hoped 
that  this  first  contribution  will  serve  as  a  call  not  only  to  all  the 
observers  of  the  society  but  particularly  to  all  ornithologists  working 
in  Epping  Forest. 

From  Chingford,  which  is  the  most  convenient  step  oft' for  those 
who  have  contributed  to  the  diary,  northwards  to  Woodridden  Hill  on 
the  wrest  and  Jack’s  Hill  on  the  east,  the  ground  has  been  well  covered. 
Occasional  records  are  available  for  most  of  the  Forest,  but  none  are 
forthcoming  from  Lord’s  Bushes.  Regular  recorders  are  required  for 
the  ground  stretching  northwards  from  Wanstead  Flats  to  Chingford, 
and  again  from  Theydon  Bois  to  the  Lowrer  Forest.  At  the  same  time 
records  are  invited  from  all  parts. 

Conspicuous  absentees  from  the  diary  are  the  nocturnal  species, 
wdth  the  exception  of  the  nightjar,  and  records  of  these  are  specially 
requested. 

By  the  courtesy  of  Mr.  F.  F.  McKenzie,  Superintendent  of  the 
Forest,  a  report  on  the  Wanstead  Park  Heronry  is  included,  and  it  is 
hoped  this  will  be  furnished  annually. 

At  this  preliminary  stage  it  w’ould  be  unwise  to  draw  deductions, 
but  it  is  felt  that  the  records  confirm  Mr.  E.  N.  Buxton’s  opinion  of 
the  jay,  and  it  is  hoped  that  if  “  the  solemn  order  which  went  forth 
from  the  Guildhall,  that  the  numbers  are  to  be  limited,”  has  fallen 
into  abeyance,  it  will  be  revived. 

Finally,  an  appeal  is  made  for  communications  which  have  any 
bearing  on  the  birds,  common  as  well  as  rare,  of  Epping  Forest. 


January  9th. — 39  Tufted  Ducks  and  1  Kingfisher,  Connaught  Water. 

January  16th. — 50  Tufted  Ducks  on  Connaught  Water.  This  is  the 
largest  flock  we  have  record  of  on  the  lake.  The  Green 
Woodpecker  and  Kingfisher  also  identified  here.  Two  female 
Bullfinches,  Strawberry  Hill,  Large  flocks  of  Lesser  Red¬ 
polls  at  High  Beach.  These  birds  were  feeding  on  the 
ground,  previously  they  had  confined  themselves  to  the 
higher  branches  of  the  birches. 

January  30th. — Tufted  Ducks  w'ere  again  on  Connaught  Water, 
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accompanied  by  a  solitary  Coot.  A  Golden-crested  Wren 
was  seen  here.  On  High  Beach  the  Lesser  Redpolls  had 
shifted  their  feeding  ground,  possibly  having  exhausted  'the 
food  supply  where  previously  seen.  The  flock  probably  ran 
into  hundreds.  The  Nuthatch  was  also  heard  and  seen 
here. 

February  6th. — Some  Tufted  Ducks  and  the  solitary  Coot  was  on 
Connaught  Water.  Here  Chaffinches  were  heard  singing  for 
the  first  time  this  season,  and  the  Green  Woodpecker  was 
seen  and  heard.  Two  Golden -crested  Wrens  were  seen  in 
Little  Monk  Wood.  In  Great  Monk  Wood  an  unusually 
large  flock  of  Chaffinches,  Titmice,  etc.,  was  observed.  At 
Fairmead  the  Green  Woodpecker  was  again  seen.  The  five 
Titmice  which  are  found  in  the  Forest,  namely,  Blue,  Great, 
Marsh,  Coal,  and  Long-tailed,  were  seen  during  the  morning, 
and  the  Jay,  which  seems  to  be  increasing,  was  twice 
identified. 

February  13th. — On  Connaught  Water  the  number  of  Tufted  Ducks 
was  reduced  to  eight,  and  the  Coot  was  again  seen.  The 
Green  Woodpecker  was  in  the  vicinity.  At  High  Beach  one 
Lesser  Redpoll  only  was  seen,  and  the  highly-pitched  note 
of  the  Nuthatch  was  heard  incessantly,  a  poor  imitation 
of  the  note  brought  the  bird  into  view.  During  the  morning 
the  sawing  note  of  the  Great  Tit  was  much  in  evidence. 
The  Jay  was  identified  on  eight  occasions  in  2^  hours,  pro¬ 
bably  different  birds. 

February  20th. — A  male  Reed  Bunting  in  breeding  plumage  was  seen 
on  Chingford  Plain.  The  Coot  was  still  on  Connaught 
Water,  also  a  male  Pochard.  The  Kingfisher  was  seen  here. 
On  Strawberry  Hill  two  Golden-crested  Wrens  were  seen, 
and  a  Green  Woodpecker  was  observed  driving  its  bill  re¬ 
peatedly  into  the  ground  ;  on  the  bird  flying  off,  a  hole 
tapering  to  a  point  was  noticed  in  a  small  mound,  this  was, 
no  doubt,  the  work  of  the  Woodpecker.  The  Green  Wood¬ 
pecker  was  identified  on  two  other  occasions  during  the 
walk  and  the  Jay  on  ten  occasions. 

February  27th. — Ground  deep  in  snow,  in  many  parts  of  the  Forest 
quite  a  foot  deep.  Heavy  snow  showers  fell  during  morning. 
The  Coot  was  still  on  Connaught  Water  and  one  Tufted 
Duck,  a  male,  only.  No  Moorhens  were  noticed  on  the  lake, 
whereas  usually  a  number  may  be  seen.  In  Great  Monk 
Wood  a  Tree-creeper  was  observed  and  also  a  male  Reed 
Bunting  feeding  on  the  seeds  of  Molinia  varia  which  pro¬ 
truded  through  the  snow.  The  Nuthatch  was  calling  at 
High  Beach.  The  Jay  was  identified  on  five  occasions.  The 
absence  of  bird  life  was  very  remarkable. 

March  5th. — Ground  hard  with  frost.  The  Coot  still  on  Connaught 
Water  but  no  Tufted  Ducks.  The  Green  Woodpecker  was 
heard  on  Strawberry  Hill,  also  at  High  Beach.  The  Tree- 
creeper  was  seen  in  Debden  Slade.  A  number  of  Lesser 
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Redpolls  were  feeding  on  the  ground  at  High  Beach.  Five 
Jays  were  identified.  Two  Bullfinches  were  observed  at 
Buckhurst  Hill. 

March  12th. — Just  beyond  Connaught  Water  a  Golden-crested  Wren 
was  seen,  and  further  on  a  male  Reed  Bunting  feeding 
among  the  grass.  Three  Fieldfares  were  noticed  at  High 
Beach,  both  this  species  and  Redwings  have  been  very  scarce 
in  the  Forest  this  winter.  Another  Golden-crested  Wren 
was  observed  here,  and  farther  on  a  Green  Woodpecker.  The 
Jay  was  identified  on  twenty-one  occasions. 

March  19th. — Two  male  and  six  female  Tufted  Ducks  were  on  Con¬ 
naught  Water,  but  the  Coot  had  disappeared.  In  Bury 
Wood  the  “  cheering”  note  of  the  Greenfinch  was  heard  for 
the  first  time  this  season.  In  Gilwell  Lane  a  Golden- 
crested  Wren  and  two  Nuthatches  were  observed.  The  Jay 
was  noticed  on  four  occasions. 

March  26. — One  male  and  two  female  Tufted  Ducks  were  on  Con¬ 
naught  Water.  Three  Tree-creepers  were  seen  together  near 
Woodman’s  Glade.  A  small  flock  (about  six)  of  Golden- 
crested  Wrens  was  noticed  in  Bury  Wood.  One  Tree-creeper 
was  identified  in  Gilwell  Lane.  The  Jay  was  observed  on 
four  occasions. 

April  8th. — Higham  Park,  the  Willow-warbler  was  singing  faintly. 

A  Nuthatch  was  heard  and  seen,  also  a  Golden-crested  Wren. 
Chingford  Plain,  a  male  and  two  female  Reed  Buntings  were 
observed,  with  a  Hock  of  Chaffinches  and  other  species.  In 
Bury  Wood  the  Chiffchaff  was  heard,  the  song  being  far  from 
perfect.  A  Green  Woodpecker  was  seen  in  Gilwell  Lane  and 
a  Golden -crested  Wren  in  Hawk  Wood.  Six  Jays  were 
identified. 

April  9th. — The  Chiffchaff  was  heard  at  Grimston’s  Oak.  Among  the 
high  beeches  at  High  Beach  the  Nuthatch  was  calling 
vociferously  and  two  Tree-creepers  were  very  busy  on  an 
oak.  Near  Arabin  House  the  Chiffchaff  was  again  heard.  The 
Willow-warbler  was  singing  well  at  Honey  Lane  and  also 
near  High  Beach  Church.  Another  Chiffchaff  was  heard  in 
Hill  Wood.  Seven  Jays  were  identified. 

April  22nd. — Cuckoo  heard  at  Higham  Park. 

April  23rd. — A  Lapwing  was  observed  on  Chingford  Plain.  The  Tree- 
pipit  was  seen  and  heard  at  High  Beach  and  the  Cuckoo  was 
heard  calling  here.  The  Nuthatch  was  heard  in  Hill  Wood. 
Seven  Jays  were  identified. 

April  30th. — The  Whitethroat  was  singing  on  the  edge  of  Chingford 
Plain,  and  between  there  and  Grimston’s  Oak  the  Lesser 
was  heard  and  seen.  Soon  after  a  male  and  female  Redstart 
were  seen,  seven  of  this  species  were  identified  during  the 
morning.  This  species  is  always  numerous  soon  after 
arrival,  but  when  nesting  commences  they  are  little  seen. 
While  trying  to  determine  whether  a  Garden -warbler  or  a 
Blackcap  was  singing,  but  without  success,  a  Nightingale,  in 


1916 


94 


good  voice,  was  heard  between  the  Old  and  New  Epping 
Hoads.  At  the  bottom  of  Hill  Wood  a  Nuthatch  was  seen 
working  on  an  oak,  while  another  was  calling  some  distance 
away.  Martins  were  Hying  over  the  reservoir  at  High  Beach 
Bight  Jays  were  identified. 

May  6th.— Several  Swifts  were  flying  over  Chingford  Plain.  A  very 
accessible  nest  of  the  Starling,  with  four  eggs,  was  found 
at  High  Beach.  The  high  beeches  here  shelter  a  strong 
colony  of  this  interesting  species.  Old  Woodpecker  holes, 
which  are  fairly  numerous,  are  used  as  nesting  sites.  One 
wonders  if  the  Woodpeckers  will  hold  their  own.  Here  a 
Starling  was  heard  successfully  imitating  the  notes  of  the 
i  uthatch  and  Jay.  A  male  Linnet  was  conspicuous  on  the 
^  goi^e  at  High  Beach  and  sang  well  for  some  time. 

May  7th.— Swallows  and  Martins  were  flying  near  the  Royal  Forest 
Hotel.  Two  Turtle  Doves  were  seen  at  Theydon  Bois,  this 
species  is  far  from  common  in  Epping  Forest.  The  Night¬ 
jar  was  reeling  at  Long  Running. 

May  2bth.  A  male  and  female  Red-backed  Shrike  were  identified  on 
Almshouse  Plain,  a  bird  all  too  little  seen  in  the  Forest. 
Blackcap  and  Garden- Warbler  song  was  frequently  heard 
between  Chingford  and  High  Beach.  Two  Jays  were 
identified. 

June  4th— Almshouse  Plain,  heard  Turtle  Dove.  Several  Nightingales 
singing,  Wood-Pigeon  s  nest,  2  eggs,  birds  sitting  closely 
also  several  Blackcaps  and  Garden- Warblers  singino-  At 
Cuckoo  Pits  saw  male  Redstart.  In  wood,  just  off  Chingford 
Plain  great  numbers  of  Starlings,  apparently  flocking. 
Would  they  be  birds  of  the  year? 

June  10th.— One  Wood-Warbler  at  Oak  Hill.  This  bird,  which  was 
observed  closely  for  three  hours,  sang  almost  incessantly, 
and  was  not  noticed  to  descend  to  the  ground  once.  The 
first  portion  of  the  sibilant  song  was  the  only  part  of  either 
song  which  was  delivered  on  the  wing.  The  Nmhtjar  was 
heard  reeling  strongly  at  3.5  p.m.  at  Long  Running. 

June  11th. — Nest  of  Garden-' Warbler,  on  south  edge  of  Round  Thicket- 
the  fully  fledged  young  got  out  of  nest.  "  At  Cuckoo  Pits  two 
young  Redstarts  with  parent  birds  in  attendance.  Large 
number  of  Starlings  still  about. 

June  13th.— A  Great  Spotted  Woodpecker  nested  near  Chingford. 

This  shy  bird  had  chosen,  for  a  nesting  site,  an  old  pollard 
oak  situated  in  what  is  probably  one  of  the  most  frequented 
parts  of  the  Forest.  A  good  view  of  one  of  the  parents, 
which  were  extremely  noisy  when  the  nest  was  approached 
^ as  obtained.  Three  days  later  the  hole  was  empty  the 
young  having  evidently  got  off  safely. 

A  pair  of  Jays,  wrhich  showed  in  unmistakable  manner 
their  objection  to  the  proximity  of  the  recorder  to  their  two 
newly  fledged  young,  uttered  a  note  so  similar  to  the  “  kee- 
w-ick  of  the  Tawny  Owl  that  the  observer  had  to  use  his 
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binoculars  to  make  certain  that  the  note  proceeded  from  the 
Jay  and  not  from  the  nocturnal  species. 

June  18th. — The  Wood-Warbler  was  heard  again  at  Oak  Hill,  and  in 
spite  of  a  thorough  search  no  nest  was  found.  Another  of 
this  species  was  identified  near  Copped  Hall  grounds.  A 
Nightjar  was  flushed  in  Long  Running  -where  Redstarts  were 
numerous.  A  visit  to  that  detached  part  of  the  woodland 
beyond  Epping,  called  the  Lower  Forest,  yielded  the  follow¬ 
ing  species  : — Willow-Warbler,  Chiffchaff,  Garden-Warbler 
feeding  young,  Spotted  Flycatcher,  Blackcap,  Whitethroat 
feeding  young,  Cuckoo,  Redstart,  Pied  Wagtail  and  Long¬ 
tailed  Titmouse.  The  Jay  was  heard  on  several  occasions. 
A  lot  of  Garden-Warbler  and  some  Blackcap  song  was  also 
heard. 

June  25th.— The  decrease  in  volume  of  song  was  very  noticeable. 

The  voice  of  the  Willow- Warbler  was  still  to  the  fore,  and 
the  Chiffchaff  no  less  than  usual.  The  little  Blackcap  and 
Garden-Warbler  song  heard  was  poor.  Nightingale  only  a  few 
notes.  Both  species  of  Whitethroat  were  heard.  Two  Night¬ 
jars  were  flushed  in  Great  Monk  Wood,  and  a  search  resulted 
in  the  finding  of  a  broken  egg.  Redstarts  very  common. 

July  2nd.— The  Wood- Warbler  at  Oak  Hill  was  not  heard.  Has  the 
bird  left  its  haunt  for  the  season  ?  The  Warblers  very  silent ; 
in  a  walk  embracing  the  wood  between  Chingford  and  High 
Beach,  Strawberry  Hill,  the  Monk  Woods  and  Oak  Hill,  only 
four  Willow-Warblers  and  one  Whitethroat  were  heard, 

July  9th. — At  Strawberry  Hill,  a  pair  of  Red-backed  Shrikes  with  two 
young.  The  parent  birds  greatly  excited  and  making  a 
tremendous  noise.  In  the  same  bush  with  the  young  birds 
found  a  dead  adult  Warbler,  species  unknown,  spiked  on  a 
thorn,  with  part  of  head  eaten.  A  third  bird  was  also 
observed  at  the  north  edge  of  the  same  place.  On  Old  Church 
Plain  a  female  Red-backed  Shrike  was  noted.  No  M  illow- 
War biers  heard.  Near  Almshouse  Plain  and  Fairmead 
Bottom  three  Chiffchaffs  and  two  Lesser  Whitethroats  heard. 

July  23rd. — Kingfisher  seen  flying  over  Connaught  Water.  In  glade 
just  beyond  two  Bullfinches  (one  male).  Two  Red-backed 
Shrikes  on  Strawberry  Hill,  the  male  was  rapidly  swaying 
from  side  to  side  his  spread-out  tail,  which  gave  the  impres¬ 
sion  that  it  was  rotating.  Heron  flying  over  Fairmead 
Bottom.  Seven  Jays  identified. 

July  30th.— There  was  a  noticeable  revival  of  Willow-Warbler  song 
which  previously  had  almost  disappeared.  The  advent  of 
very  hot  weather  has  probably  had  some  influence.  Red¬ 
breast  song  started.  Nuthatch  heard  at  Fairmead  Bottom. 
Eight  Jays  identified. 

August  6th.— Nuthatch  calling  and  one  Tree-creeper  seen  at  High 
Beach.  Redbreast  song  increasing.  Two  Jays  identified. 

August  13th. — Very  little  bird  life  in  evidence.  One  \V  illow-W  arbler 
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singing  in  Black  Bushes.  Pheasant  with  two  young  flushed 
at  Mount  Pleasant.  Several  Jays  identified. 

August  20th. — A  Spotted  Flycatcher  and  two  Whitethroats  on  Pear- 
tree  Plain.  A  Bullfinch  at  Magpie  Hill.  A  Kestrel  flying 
over  Hill  Wood.  Five  Jays  identified. 

August  23rd. — Seven  young  Tufted  Ducks  in  down  on  Eagle  Pond. 

Interesting  as  this  record  is,  it  is  not  the  first  occasion  that 
this  duck  has  nested  in  the  Forest,  as  two  nests  with  eight 
eggs  each  were  found  on  an  island  on  Connaught  Water  in 
1913.  One  clutch  was  stolen  while  the  other  was  success¬ 
fully  hatched. 

September  3rd. — Three  Spotted  Flycatchers  near  the  obelisk,  Hawk 
Wood.  Pied  Wagtail  at  Chingford  Hatch. 

September  9th. — Two  Little  Grebes  on  Connaught  Water.  Chift'chaff 
heard  at  Buttonseed  Corner,  Strawberry  Hill  and  Chingford 
Plain. 

September  24th. — Two  Little  Grebes  still  on  Connaught  Water. 

Green  Woodpecker  heard  near  Red  Path  and  at  Old  Church 
Plain.  Seven  Jays  were  identified. 

October  7th. — Male  Mallards  on  Connaught  Water  nearly  out  of 
eclipse  plumage.  Several  Reed  Buntings  near  the  Warren, 
one  male  assuming  winter  plumage.  Three  Jays  identified. 

October  21st. — Several  Lesser  Redpolls,  Strawberry  Hill. 

October  22nd. — A  number  of  Redwing  near  the  Warren  ;  this  local 
early  arrival  is  probably  governed  by  the  food  supply,  berries 
being  very  plentiful  this  season.  Green  Woodpecker  near 
Chingford  Plain.  Five  Jays  identified. 

November  5th. — Four  Tufted  Ducks  on  Connaught  Water.  Several 
Meadow  Pipits  and  Redwing  near  the  Warren.  Two  Reed 
Buntings  flushed  from  a  patch  of  Molinia  varia  in  Great 
Monk  Wood.  Three  Jayrs  identified. 

November  19th. — Six  Tufted  Ducks  and  six  Pochards  on  Connaught 
Water.  One  Meadow  Pipit  and  one  Reed  Bunting  at  Fair- 
mead  Bottom,  song  of  Redwing  heard  here.  Considerable 
flock  of  Lesser  Redpolls  on  higher  branches  of  birches,  High 
Beach.  Two  Bullfinches,  Old  Church  Plain.  Three  Jays 
identified. 

November  25th. — Two  Blackheaded  Gulls  flying  over  Chingford  Plain. 

Two  Coots,  eight  Tufted  Ducks,  and  one  Pochard,  Connaught 
Water.  Large  flock  of  Wood  Pigeons,  Strawberry  Hill. 
Redwing  singing,  Fainnead  Bottom. 

November  26th. — Eight  Tufted  Ducks  and  one  Coot,  Connaught 
Water.  Flushed  Jack  Snipe  from  swamp  by  Epping  New 
Road,  Fairmead  Bottom.  A  few  Redwings  about  at  the 
berries.  Flock  of  Greenfinches,  Old  Church  Plain.  Marsh- 
Titmouse  and  Golden-crested  Wren  by  High  Beach  Church, 
also  some  Lesser  Redpolls,  both  on  ground  and  at  top  of 
birches. 

December  3rd. — Green  Woodpecker  yaffling,  Chingford  Plain.  Two 
Coots,  six  Tufted  Ducks,  and  one  Pochard,  Connaught  Water. 
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Flock  of  Fieldfares,  number  of  Redwings  increased,  and  one 
Reed  Bunting  near  the  Warren.  One  Tree  Creeper,  Straw¬ 
berry  Hill,  and  another  near  Earl’s  Path.  Nuthatch  heard 
in  Hill  Wood.  One  Golden-crested  Wren,  Long  Hills. 

December  10th. — Two  Reed  Buntings,  Chingford  Plain.  One  Coot 
and  four  Tufted  Ducks,  Connaught  Water.  One  Hawfinch, 
two  Lesser  Redpolls  and  three  Reed  Buntings,  near  the 
Warren. 

December  17  th.— Fair  mead  Bottom,  a  few  Redwings  and  Mistle- 
Thrush  common,  at  the  berries.  Several  Reed  Buntings 
about. 

December  23rd.— Eight  Pochards  on  lake,  Higham  Park. 

December  24th.— Reed  Bunting  with  much  black  left  on  head,  by 
Rangers  Road.  A  small  flock  of  Yellow  Buntings  in  winter 
plumage  on  Warren  Hill. 

December  25th. — Flock  of  Coal  Titmice  and  one  Tree-Creeper,  Lough- 
ton  Camp.  Another  flock  of  Coal  Titmice  and  one  Tree- 
Creeper,  Great  Monk  Wood.  Flock  (about  a  hundred)  of 
Lesser  Redpolls  on  birches,  and  one  Tree-Creeper,  Jack  s 

HiU.  .  . 

December  26th. — One  male  and  two  female  Bullfinches  with  a  few 
Lesser  Redpolls  feeding  on  top  of  birch  about  thirty  feet 
high,  St.  Thomas’s  Quarters. 

December  31st. — Weather  mild.  Two  Tufted  Ducks  and  one  Coot  on 
Connaught  Water.  One  Bullfinch  and  small  party  of  Green¬ 
finches, °Buttonseed  Corner.  A  few  Mistle-Thrushes,  two 
Reed  Buntings  and  one  Hawfinch,  near  the  Warren,  but  no 
Redwings  were  identified,  the  diminution  of  the  food  supply 
probably  accounted  for  this.  One  male  Bullfinch,  Fairmead 
Bottom.  One  Tree-Creeper,  Black  Bushes.  Flock  of  about 
twenty  Greenfinches,  Debden  Slade.  Only  a  few  Lesser- 
Redpolls  at  High  Beach,  on  the  higher  branches  of  the 
birches.  Hawk,  species  unknown,  Buttonseed  Corner. 
Green  Woodpecker  yaffling,  Chingford  Plain.  Many  Titmice, 
five  species,  -were  seen,  including  two  flocks  of  Longtailed 
Titmice,  passing  from  tree  to  tree  in  characteristic  manner. 
Flock  of  eight  Greenfinches,  Honey  Lane.  Several  Jackdaws 
by  Paul’s  Nursery,  Loughton.  Seven  Jays  were  identified 
by  one  observer  and  nine  by  another,  on  different  routes. 

Wanstead  Park  Heronry.— It  is  reported  there  were  seventy-two  nests 
this  year.  For  the  previous  two  or  three  years  the  number 
was  seventy,  whereas  it  used  to  be  about  fifty. 
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OBITUARY  NOTICES. 

C.  A.  Briggs.  Born  1849,  died  17th  October,  1916. 

By  the  death  of  Mr.  Briggs  the  Society  loses  one  of  its  oldest 
entomologists.  He  joined  the  City  of  London  Entomological  and 
Natural  History  Society  in  1890,  and  in  the  early  ’90’s  was  a  frequent 
visitor  to  our  meetings.  In  1896  he  retired  from  his  firm  of  solicitors 
and  removed  to  Lynmoutb,  N.  Devon,  and  the  sale  of  his  collection  of 
Lepidoptera  at  Stevens  prior  to  his  departure  realised  nearly  £1,000. 
An  extended  obituary  is  given  in  the  Entomologist ,  vol.  50,  p.  23 
(January,  1917). 


Private  S.  G.  Lewis. 

Private  Sidney  George  Lewis  was  born  at  Tottenham,  in  1887, 
and  was  educated  at  the  Whitechapel  Foundation  School,  a  secondary 
school  of  some  repute. 

After  passing  the  necessary  examinations  be  entered  the  Shoreditch 
Branch  of  the  London  County  and  Westminster  Bank.  The  manager’s 
statement,  “  That  though  not  one  of  his  most  brilliant  men,  he  was 
one  who  always  got  there,  where  some  of  the  more  brilliant  men 
failed,  because  of  his  doggedness  and  determination  to  get  on,”  pro¬ 
bably  gives  a  good  impression  of  the  colour  of  his  character. 

He  had  served  three  years  with  the  R.N.V.R.,  and  on  the  outbreak 
of  the  war  was  desirous  of  rejoining,  but  being  a  Territorial  Force, 
the  Bank  withheld  permission.  In  September,  1914.  he  joined  the 
20th  Royal  Fusiliers  (Public  Schools  Battalion),  I).  Company,  which 
was  trained  at  Epsom,  Mansfield  (Notts),  and  Salisbury  Plain. 
November,  1915,  saw  Lewis  in  France  with  the  Battalion,  which, 
after  several  months’  experience  of  trench  warfare,  took  part  in  the 
hard  fighting  of  the  Somme  offensive.  On  the  morning  of  July  20th, 
1916,  on  which  date  his  Battalion  took  the  whole  of  High  Wood  (Le 
Bois  Foureaux),  the  young  soldier  was  wounded  in  the  leg,  and  again 
we  have  evidence  of  the  sterling  character  which  lived  beneath  that 
modest  exterior,  for,  in  spite  of  his  wound,  he  continued  with  his 
company  during  heavy  shelling  and  counter  attack,  and  was  severely 
wounded  in  the  chest,  from  which  he  succumbed  on  27th  July,  1916. 
All  his  officers  were  killed  in  this  terrible  action,  so  it  has  been 
impossible  to  gain  information  of  his  individual  efforts  on  this  occasion, 
but  the  Captain  of  A.  Company  writes  :  “  They  all  thought  him  a  fine 
fellow  and  very  keen  to  do  his  bit.” 

Lewis  was  a  keen  sportsman.  He  took  several  prizes  for  swimming 
and  running,  and  distinguished  himself  in  the  art  of  self  defence, 
winning  the  feather  and  light  weight  matches  between  the  United 
Banks  and  the  Stock  Exchange  in  1911,  1913,  and  1914. 


mi; 


99 


He  joined  the  North  London  Natural  History  Society  early  in  1912, 
and  in  1913,  when  the  Bird  Sanctuary  Committee  was  formed,  was 
elected  to  act  as  one  of  the  Chingford  Branch  representatives.  In  this 
capacity  he  showed  great  enthusiasm  for  the  scheme  and  did  his  full 
share  of  the  work. 

In  ornithology,  his  chief  natural  history  study,  as  in  other  walks 
of  life,  his  unassuming  manner  prevented  Lewis  from  getting  full 
credit  for  his  knowledge.  His  father  writes  :  “  Some  of  his  happiest 
times  were  those  he  spent  in  connection  with  your  Society.” 


2nd  Lieut.  Frank  Reynolds. 

2nd  Lieut.  Frank  Reynolds  was  horn  on  25th  November,  1891, 
and  was  educated  at  Bancroft’s  School,  Woodford.  He  studied 
chemistry,  with  physics  as  subsidiary,  at  University  College,  London, 
from  1910  to  1914,  when  he  took  the  degree  of  B.Sc.,  passing  his 
final  examination  with  2nd  class  honours.  During  his  fourth  year  he 
acted  as  demonstator  to  first  year  students,  and  did  some  research 
work.  He  played  lacrosse  for  his  college,  and  was  also  leader  of  a 
Bible-study  circle  there. 

November  9th,  1914,  saw  the  student  a  private  in  the  Artists’ 
Rifles,  and  in  February,  1915,  he  was  sent  to  France,  where  he 
finished  his  training  and  attended  the  Officers’  Training  School.  In 
October,  1915,  he  obtained  a  commission  in  the  2nd  Batt.  Notts  and 
Derby  Regiment  (Sherwood  Foresters)  and  was  soon  in  the  firing  line. 
Later  he  was  made  Company  Bomb  Officer,  after  receiving  training 
in  the  Grenade  School  in  France.  In  the  spring  of  1916  the  young 
officer  voluntarily  went  through  a  course  of  instruction  at  the  Trench 
Mortar  School  in  France,  and  was  subsequently  attached  to  a  Trench 
Mortar  Battery. 

Reynolds  was  killed  in  the  Somme  fighting  between  Ginchy  and 
Guillemont  on  13th  September,  1916.  His  last  acts  are  best  described 
by  the  words  of  his  commanding  officer  :  “  His  section  of  the  battery 
went  over  to  the  attack,  and  he,  as  we  knew  he  would,  went  on  ahead 
to  lead  them.  He  was  wounded  in  the  arm  almost  at  once,  and  re¬ 
fused  to  stop  or  have  it  bandaged.  When  the  attack  was  delayed,  he 
put  the  men  of  his  section  under  cover,  and  although  wounded,  went 
on  alone  to  observe,  and  was  killed  instantaneously.  He  died  as  he 
would  have  wished  to  die.  His  brave  conduct  was  what  I  expected 
of  him,  and  his  men  are  all  filled  with  admiration  for  him.” 

Frank  Reynolds  was  a  keen  naturalist,  and  joined  the  North 
London  Natural  History  Society  at  the  end  of  1911.  -In  April,  1912, 
he  was  elected  a  member  of  the  Ornithological  Committee,  in  whose 
report,  which  appears  in  these  pages,  suitable  reference  was  made  to 
his  work.  Keen  ornithologist,  however,  as  he  was,  he  would  have 
preferred  to  have  devoted  his  attention  to  the  mammalia,  but  the 
Society  did  not  possess  a  section  devoted  to  this  group.  Some  very 
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interesting  notes  which  he  made  on  the  birds  in  the  vicinity  of  the 
trenches  will  also  be  found  in  the  extracts  from  minutes. 


H.  A.  Sauze.  Born  1862,  died  12th  September,  1916. 

The  death  of  Mr.  Sauze  is  another  loss  to  the  Society  of  one  of  its 
older  members,  better  known  perhaps  to  the  members  of  the  old  City 
of  London  Entomological  Society.  In  the  ’90’s  he  was  an  active 
member  of  that  Society,  and  in  1897  he  was  elected  secretary,  holding 
that  office  for  four  years,  and  afterwards  remained  on  the  Council  for 
some  years.  His  interests  in  natural  history  were  general,  and  his 
exhibits  and  papers  were  always  full  of  interest,  as  a  reference  to  the 
Transactions  will  show.  Of  late  years,  however,  business  ties  did  not 
give  him  opportunities  for  keeping  up  his  previous  activity,  and  he 
was  but  rarely  present  at  our  meetings.  He  passed  away  after  an 
operation,  and  a  most  pathetic  incident  took  place  at  his  funeral  when 
his  wife  died  at  his  graveside. 


Mr.  E.  Williams. 

Mr.  E.  Williams,  who  joined  the  North  London  Natural  History 
Society  in  1909,  was  a  member  of  the  staff  of  Messrs.  W.  J.  Bush  &  Co., 
Ltd.,  of  Ash  Grove,  Hackney,  an  establishment  which,  through  the 
activity  of  an  enthusiastic  worker,  contributed  several  valuable  mem¬ 
bers  to  the  ranks  of  the  North  London  Society.  Mr.  Williams  did 
not  specialise  in  any  branch  of  natural  history,  but  took  a  keen  and 
intelligent  interest  in  plants,  insects,  and  birds,  and  the  general  sub¬ 
jects  that  came  up  for  discussion  at  the  Society’s  meetings.  Unobtrusive 
and  unassuming,  he  was  a  genial  and  interesting  companion  on  an 
excursion,  when  he  had  once  been  induced  to  speak  of  the  things  that 
interested  him. 
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sigmata,  Fentonia 

17 

smallmani  (hybrid),  Poecilopsis  .. 
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Somabrachys  ..  ..54,67, 
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Trichosomas 

•  .  .  . 

67 

trimacula  (dodonrea), 
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do.  sanguineum 

12 

Geurn  rivale  x  urbanum  . . 

15 

Gnaphalium  sylvaticum  . . 

13 

Grimmia  pulvinata 
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do.  pratensis  .. 

20, 

96 

PAGE 

Anthus  trivialis 

93 

Ardea  cinerea 

95, 

97 

Auk,  Little.. 

15 

Bee-eater,  Chestnut-headed 
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Buzzard 
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Caccabis  rufa 
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Caprimulgus  europseus  15,  1G,  91, 
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95 
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95, 
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93, 

96 

Charadrius  apricarius 
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95 
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96, 
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Circus  pygargus  . . 

14 
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97 

Columba  livia 
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95, 

97 
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18 
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Dipper,  British 

27 

Dove,  Ring  ..  15,  16,  79,  94, 

96 

do.  Rock 

18 

do.  Turtle 

15, 

94 
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Emberiza  schceniclus  8,  15,  20, 

92,  93,  96,  97 

Eritkacus  rubecula  melophilus 

79,  81,  83,  95  J 

Falcon,  Peregrine. .  ..  ..  18 

Falco  peregrinus  . .  . .  18 

do.  tinnunculus  . .  . .  96 

Fieldfare  ..  14,81,82,93,  97 

Flammea  flammea  . .  . .  14 

Flycatcher,  Pied  . .  . .  . .  14 
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Fringilla  coelebs  ..  ..92,93,  96 

Fulicaatra..  ..15,92,93,96,  97 


Galerida  cristata  . . 

Gallinago  gallinago  ..11,14 
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18 
27 
92  I 
18 

96 

97 
15  ! 

96 

97 

26  j 

96 

39 

38 

39 
39 


Hamiatopus  ostralegus  . 
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18 

Haliaetus  albicilla 

.  . 

27 

Harrier,  Montagu’s 

14 

Hawfinch  .. 

2lj 

97 

Heron 

95, 

97 

Plirundo  rustica  14,  15, 

79,  80, 

94 

Hoopoe 

77 

Hypolais  ieterina  . . 

83 

Jackdaw 

.79,  87, 

97 

Jay  79,  81,  88,  92,  93, 

94,  95, 

96 

Kestrel 

96 

Kingfisher  . .  . .  16 

91,  92, 

95 

Kite.. 

14 

Kittiwake 

14,  38, 

39 

Lanius  collurio  . . 

16,  94. 

95 

do.  excubitor  . . 

. . 

27 

Lapwing 

•  • 

93 

Lark,  Crested 

16 

do.  Sky 

79, 

83 

Larus  argentatus  . . 

18,  37, 

39 

do.  canus 

8,  38, 

39 

do.  fuscus 

38, 

39 

do.  marinus  . . 

38 

do.  ridibundus  8 

37,  39, 

96 

Limnocryptes  gallinula 

11,  13, 

21,  27, 

96 

Linnet 

. 

94 

PAGE 

Luscinia  megarkyncha  15,  93,  94,  95 


Magpie 

18, 

88 

Mallard 

.  . 

96 

Mareca  penelope  . . 

..  11, 

27 

Martin,  Crag 

.  . 

86 

do.  House  14,  79,  86,  89,  90, 

94 

do.  Sand 

.  .  .  . 

15 

Melizopkilus  undatus 

.  . 

83 

Micropus  apus  14, 

27,  80,  86, 

94 

Milvus  rnilvus 

.  . 

14 

Motacilla  boarula.. 

.  . 

14 

do.  lugubris  . . 

95, 

96 

do.  raii.. 

14, 

15 

Moorhen 

.  . 

92 

Muscicapa  atricapilla 

.  . 

14 

do.  griseola  16, 

89,  90,  95, 

96 

Nightingale 

15,  93,  94, 

95 

Nightjar  ..  ..15,16,91,94, 

95 

Numenius  arquata 

..  16, 

27 

Nuthatch  ..  92, 

93,  94,  95, 

97 

Nyroea  ferina 

8,  92,  96, 

97 

do.  fuligula  91,  92,  93,  96, 

97 

(Enanthe  oenantke 

..18,  83, 

87 

Oriel,  Golden 

..16,  77, 

87 

Oriolus  oriolus 

..16,  77, 

87 

Osprey 

. . 

27 

Owl,  Barn  . . 

. . 

14 

do.  Tawny 

. . 

79 

Oyster-catcher 

..  17, 

18 

Pandion  haliaetus 

27 

Partridge 

79, 

80 

do.  lled-legged 

. . 

27 

Parus  ater  britannicus 

. .  92, 

97 

do.  cceruleus  obscurus 

92 

do.  major  newtoni 

92 

do.  palustris  dresseri . .  92, 

96 

Passer  domesticus 

.  . 

79 

Perdix  perdix 

. .  79, 

90 

Phasianus  colchicus 

..83,  89, 

96 

Pheasant  . . 

.  .83,  89, 

96 

Phoenicurus  phoenicurus.  .93,  94, 

95 

do.  titys 

. . 

86 

Pkylloscopus  collybita 

93, 

95 

do.  sibilatrix  . . 

..  94, 

95 

do.  trochilus  14 

15,  18,  93, 

95 

Pica  pica  . . 

18, 

88 

Picus  viridis  79,  91,  92,  93,  96, 

97 

Pipit,  Meadow 

..  20, 

96 

do.  Bock 

.  . 

18 

do.  Tree 

■  •  •  • 

93 

Platalea  leucorodia 

•  •  .  • 

17 

Plover,  Golden 

..  13, 

27 

Pochard 

8,  92,  96 

97 

Podiceps  cristatus 

.  . 

15 

do.  fluviatilis  . . 
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96 

Pyrrkceorax  pyrrhceorax  . .  . .  88 
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91, 
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93, 

95, 

96, 

97 

Querquedula  crecca 

8, 

11, 

21, 

27 

Raven 

14 

Redbreast  . . 

79, 

81, 

83, 

95 

Redpoll,  Lesser 

91, 

92, 

93, 

96, 

97 

Redshank  . . 

15, 

16 

Redstart 
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93, 

94, 

95 

do.  Black 

86 

Redwing  20,  21, 

81, 

82, 

93, 

96, 

97 

Regulus  regulus 
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93, 

96, 

97 

Riparia  riparia 

. 

15 
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39 

Rook 

. 
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83, 
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95, 

97 

do.  British  Marsh 

92, 

96 

Totanus  hypoleucus 

18 
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15, 

16 

Troglodytes  troglodytes  . . 

79 

Turdus  iliacus  20,  21,  81,  82, 

93, 

96, 

97 

do.  merula  ..  ..28, 

79, 

81 

do.  philomelos  clarkei 

79, 

81 

do.  pilaris  ..14,81,82, 

93, 

97 

do.  viscivorus.. 

79, 

97 

Upupa  epops 

•• 

77 

Vulture 

77 

Sandpiper,  Common 
Saxicola  rubetra  . . 

•• 

18 

15 

Wagtail,  Grey 

14 

do.  rubicola 

14 

do.  Pied 

95, 

96 

Skeld-duck,  Common 

17 

do.  Yellow 

..  14, 

15 

Shrike,  Great-grey 

27  j 

Warbler,  Dartford 

.  . 

83 

do.  Red- backed 

..16, 

94. 

95 

do.  Garden 

..93,  94, 

95 

Sitta  csesia. .  92, 

93,  94, 

95, 

97 

do.  Great  Reed 

. . 

16 

Skua,  Richardson’s 

27 

do.  Icterine  . . 

. . 

83 

Snipe,  Common  . . 

..11, 

14, 

27 

do.  Reed 

..  15, 

20 

do.  Jack  11, 

13,  21, 

27, 

96 

do.  Sardinian  . . 

. . 

83 

Somateria  mollissima 

1 

18 

do.  Sedge 

. . 

15 

Sparrow,  Hedge  . . 

14, 

79 

do.  Willow  14, 

15,  18,  93, 

95 

do.  House 

79  ! 

do.  Wood 

. .  94, 

95 

Spoonbill  .. 

Starling  . .  79,  81,  83,  88,  89, 

Stercorarius  parasiticus 
Sterna  hirundo 
do.  minuta 
Stonechat 

Streptopelia  turtur  . .  15, 

Strix  aluco. . 

Sturnus  vulgaris 


Sula  bassana 
Swallow  . .  14,  15, 

Swift  . .  14,  27, 

Sylvia  atricapilla . . 
do.  communis  16, 
do.  curruca 
do.  melanocephala 
do.  simplex 
Syrrhaptes  paradoxus 

Tadorna  tadorna 


79,  81,  83,  88, 
89, 
14, 

79,  80, 

80,  86, 
93,  94, 
93,  95, 

93, 


93,  94, 


17 
94 
27 
16 
16 
14 
94 
79 

94 

18 
94 

94 

95 

96 
95 
83 
95 
26 

17 


Wheatear  . .  . .  . .  18,  83,  87 

Whinchat  . .  . .  . .  . .  15 

Whitetkroat  ..  16,93,95,  96 

do.  Lesser  . .  . .  93,  95 

Wigeon  ..  ..  ..  11,  27 

Woodpecker,  British  Great  Spot¬ 
ted  . .  . .  9,  16,  20,  94 

do.  Green  79,  91,  92,  93,  96,  97 
do.  Lesser  Spotted  . .  . .  79 

Wren  ..  ..  ..  ..79 


Miscellaneous. 

All  Hallows  Church,  Barking  by 

the  Tower  . .  . .  24 

Archaeological  Committee  Report  24 

Battle  Abbey  . .  . .  . .  24 

Botanical  Committee  Reports  . .  25 

Briggs,  C.  A . 98 


Teal,  Common 

8,  11,  21, 

27 

Tern,  Common  . . 

16 

Chingford  Branch  Report 

..  29 

do.  Little 

•  .  .  . 

16 

Colloderma  oculatum 

..  8 

Tetrao  urogallus  .. 

.  .  .  . 

18 

Committee  Reports  : — 

Thrush,  Missel 

..  79, 

97 

Archaeological 

..  24 

do.  Song 

. .  79, 

81 

Botanical 

..  25 

Tinga  vanellus 

.  . 

93 

Lepidoptera 

..  26 

Titmouse,  British  Blue 

.  . 

92 

Ornithological 

..  26 

do.  British  Coal 

92, 

97 

Plant  Galls 

..  28 

do.  British  Great 

.. 

92 

Council’s  Report  . . 

. .  22 
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PAGE 

Eelworm  Gall  on  Taraxacum 


erythrospermum  . .  . .  12 

English  Mediaeval  Monasteries  20,  24 

Epping  Forest,  Beport  on  Birds 

90-97 

Eriophyes  galii  . .  . .  . .  29 

do.  goniothorax  . .  . .  14 

do.  gymnoproctus  . .  19,  29 

do.  pyri  ..  ..  15,  29 

do.  triradiatus  . .  . .  29 


Lepidoptera  Committee  Beport  . .  26 

Lewis,  S.  G.  (Death  of)  ..17,  22,  98 

Maps  of  Society’s  District  . .  23 

Obituaries : — 

Briggs,  C.  A. . .  ..  ..  98 

S.  G.  Lewis  ..  ..17,  22,  98 

Second  Lieut.  Frank  Bey- 
nolds  . .  17,  22,  23,  28,  99 
Sauzb,  H.  A...  ..  ..  100 

Williams,  E...  ..  ..  100 

Ornithological  Committee  Beport  26 

Plant  Galls  (paper)  . .  . .  13 

do.  Committee,  formation  of 

22,  23 

do.  do.  Beport  . .  28 


PAGE 

Bacial  Europe 

15 

Begional  Survey  . . 

10 

Beports  : — 

Archaeological  Committee 

24 

Botanical  Committee 

25 

Chingford  Branch  . . 

29 

Council 

22 

Lepidoptera  Committee 

26 

Ornithological  Committee 

26 

Plant  Gall  Committee 

28 

Besearch  Board 

23 

Beynolds,  Second  Lieut.  Frank 

(death  of)  17,  22,  23, 

28, 

99 

Sauze,  H.  A. 

100 

Society’s  District,  Maps  of 

.  . 

23 

Southern  District  Botanical  Com- 

mittee 

.  . 

25 

South  Minims  Church  . . 

24 

Tylenchus  ?  sp.,  gall  on  Leonto- 

don  hispidum  . . 

29 

Visit  to  Tunis  and  Carthage 

11, 

24 

Waltham  Abbey  Church.. 

24 

Williams,  E. 

100 

Yellow  Fever,  Organism  of 

8, 

9 

PRESENTED 
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L.  W.  NEWMAN,  f.e.s., 

BEXLEY.  KENT. 


My  noted  RELAXING  TINS,  relax  perfectly  all  insects 
also  keep  fresh  ones  in  limp  condition  for  weeks. 
Prices  -  2/11  Small,  4/6  Large,  Post  free. 

My  “TEXT  BOOK”  you  will  find  most  useful.  It 
gives  a  vast  amount  of  information  on  the  Macro 
Lepidoptera.  Price  -  -  3/10  Post  Free. 

My  Leaflet  “  VALUABLE  HINTS,”  price  9d.  is  just 
what  you  want. 


1  CAN  SUPPLY  YOU  WITH  ANY  KIND  OF  APPARATUS;  ALSO 
OVA,  LARVAE  AND  PUP£  OF  MANY  SPECIES. 

Price  List  issued  Five  or  Six  times  a  year.  Write  for  the  latest. 


WATKINS  &  DONCASTER, 

36,  STRAND,  LONDON,  W.C. 

Naturalists  and  Manufacturers  of  Apparatus 
and  Cabinets  for  Collectors  of  Birds’  Eggs,  6cc. 

Taxidermist’s  Companion,  i.e .,  a  Pocket  Leather  Case,  containing  all  requisite 

tools  for  skinning  birds,  &c.  Complete  12/6. 

Non-poisonous  Preservative  Soap,  1/-  per  tin.  Scapels  1/8  each. 
Artificial  Eyes  of  all  kinds  kept  in  stock.  Scissors,  2/7  per  pair. 

Egg  Collectors’  Outfit,  with  Book  of  Instructions,  4/-. 

Climbing  Irons,  complete  with  straps,  6/6  per  pair. 

Metal  Blowpipes,  6d.  each.  Egg  Drills  2d.  to  1/-  each. 

All  Books  and  Publications  on  Oology  and  Entomology,  etc. 

For  prices  of  Cabinets,  and  Apparatus  for  Collectors  of  Plants,  Butterflies, 
Moths,  Beetles,  &c.,  see  our  General  Catalogue,  which  will  be  sent 
post  free  on  Application. 

A  Special  List  of  Birds’  Eggs  in  Clutches  can  also  be  supplied. 

BIRD  NESTING  BOXES  OF  YARIOUS  PATTERNS. 

BIRDS,  ANIMALS,  FISHES,  &c.,  STUFFED  AND  MOUNTED  IN 
NATURAL  POSITIONS  BY  FIRST-CLASS  WORKMEN. 
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WORKS  ON  BRITISH  NATURAL  HISTORY. 


ENTOMOLOGY 

.  AND  . 

ZOOLOGY. 

Barrett,  C.  G.— The  Lepidoptera  of 
the  British  Islands.  In  11  vols. 
Vol.  I.,  Rhopalocera  ;  Vols  II.  to 
XI.,  Heterocera,  8ij  x  5J 

Each  12s. 

Fowler,  (Canon;  W.W. — The  Coleop- 
tera  of  the  British  Islands.  In 

6  vols.,  8|  X 5$.  £4  18s. 

Vol.  VI.  (Supplement).  By  Canon 
Fowler  and  H.  St.  J.  Donis- 
thorpe.  Separately,  18s. 

Edwards,  J. — The  Hemiptera  Ho- 
rnoptera  of  the  British  Islands. 
82  x  5J.  12s. 

Saunders,  E  — The  Hemiptera  Hete- 
roptera  of  the  British  Islands. 
82  x  5 i.  14s. 

- The  Hymenoptera  Aculeata  of 

the  British  Isles.  SfxSJ.  16s. 

%*  Larne  -paper  illustrated  editions 
of  the  above  works  are  issued.  Particu¬ 
lars  on  application. 

Buckton,  G.  B.— Monograph  of  the 
British  Cicadae  or  Tettigidae. 

With  82  Coloured  Plates,  illus¬ 
trating  about  250  Species.  2  vols. 

9x5.+  £3  3s. 

- Monograph  of  the  Membracidae. 

With  2  Structural  and  60  Coloured 
Plates,  illustrating  about  400 
Species.  Ilx8£.  Coloured,  £5  5s. 

Uncoloured,  £2  15s. 

Wilson,  0.  S.— The  Larvae  of  the 
British  Lepidoptera,  and  their 
Food  Plants.  With  Coloured 
Plates,  containing  over  400  Fig¬ 
ures.  10x6|.  £3  3s. 

Pennington,  A. S.  British  Zoophytes. 
Hydroida,  Actinozoa,  and  Poly- 
zoa.  24  Plates.  8vo.  7s.  6d. 

Griffiths,  A.B. — The  Physiology  of 
the  Invertebrata.  Fully  illus¬ 
trated.  8vo.  15s. 


BOTANY. 

Fryer,  A.,  Evans,  A.  H.,  and  Bennett, 
A. — The  Potamogetons  (Pond- 
Weeds;  of  the  British  Isles. 

Descriptions  of  all  the  Species, 
Varieties,  and  Hybrids.  With  60 
Plates,  by  R.  Morgan  and  Miss 
M.  Smith.  12x9|. 

Coloured,  £5  5s.  Uncoloured,  £3  15s. 

Pearson,  W  H. — The  Hepaticae  of 
the  British  Isles,  in  2  vols.  With 
228  Plates.  92  x62- 
Coloured,  £6  6s.  Uncoloured,  £4  10s. 

Hobkirk,  C.  P. — Synopsis  of  British 
Mosses,  containing  Descriptions 
of  the  Genera  and  Species,  with 
localities  of  the  rarer  ones.  Cr. 
8vo.  6s.  6d. 

Berkeley,  (Rev.)  M.  J. — Handbook 
of  British  Mosses.  With  Plates 
illustrating  over  150  Species.  8vo. 
Coloured,  15s.  Uncoloured,  12s. 

- Outlines  of  British  Fungology. 

With  Plates,  illustrating  over  170 
Species.  8vo.  Coloured,  15s. 

Uueoloured,  12s. 
Supplement,  by  W.  G.  Smith,  6s. 

Massee,  G. — British  Fungi,  Phyco- 
mycetes  and  Ustilag'ineae.  With 
8  Plates.  8vo.  6s.  6d. 

Neic  Edition,  containing  new  features. 
Illustrations  of  the  British  Flora. 

A  series  of  1,315  Wood  Engrav¬ 
ings,  with  dissections  of  British 
Plants.  Forming  an  illustrated 
companion  to  Bentham’s  and 
other  Floras.  Crown  8vo.,  pp. 
xvi.  +  338.  9s. 

Preceded  by  descriptions  of  the 
main  divisions  of  classification  with 
diagramatic  illustrations.  Many  syn¬ 
onyms  are  now  added  under  each 
illustration,  together  with  the  English 
names  and  an  indication  of  the  colour 
of  the  flower. 

Handbook  of  the  British  Flora. 

A  description  of  the  flowering 
Plants  and  Ferns  indigenous  to 
or  naturalised  in  the  British  Isles. 
By  George  Bentham,  F.R.S. 
Edited  by  Sir  J.  D.  Hooker, F.R.S. 
Crown  8vo.,  pp.  lxxx. +  584.  9s. 


L.  REEVE  &  Co.,  Ltd., 

6,  Henrietta  Street,  Covent  Garden,  London,  W.C.  2. 
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Watson's 

BRITISH 


Microscopes 

MADE. 


The  whole  of  the  output  of  WATSON’S  MICROSCOPES  is 
bespoken  for  several  months  ahead,  but 

Most  of  WATSON’S  OBJECTIVES  and  CONDENSERS  can  be  obtained 
from  Stock. 


Watson's  4-in.  Semi-Apochro- 

i  objective  is  unrivalled  as  a  medium  power 
mat  lens  for  the  naturalist.  It  combines 
-  an  exceptionally  flat  field  with  an  un¬ 
usually  long  working  distance.  The  latter  is  quite 
exceptional,  being  more  than  1  mm.,  so  than  an 
object  can  be  focussed  through  a  ’6"  X  1”  slip  of 
average  thickness. 

Its  optical  properties  are  superb,  and  in  several 
ways  resemble  those  of  an  apochromat. 


Price  £1  1  Os.  Od. 


N.A.  0-74. 


Watson’s  “  Universal "  Condenser  (».4.  «» 

is  constructed  on  Watson's  famous  Holoscopic 
system.  The  whole  of  the  aperture  is  aplanatic 

when  used  with  slips  of  the  correct  thickness. 

It  is  truly  “  Universal  ”  :  the  deep  correction  and 
optical  perfection  suit  it  for  use  with  highest  power 
objectives  ;  for  medium  power  work  it  is  unrivalled  ; 
while,  if  the  top  lens  is  removed,  it  can  be  used  with 
the  lowest  powers  to  great  advantage. 

Price  (Optical  part  only  as  illustrated)  ..  £2  7s.  6d. 

During  the  war,  to  cover  part  of  increased  cost  of  materials  and  wages, 
all  prices  are  increased  by  20  per  cent. 

WATSON'S  collection  of  Microscopic  Objects  is  the  largest  in 

the  world. 


W.  WATSON  &  SONS, 

(Opticians  to  ij.ipl.  ffi>cuu*vnmcnt,  ltd., 

313,  High  Holborn,  London,  W.C.  1  . 
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_ yonftmt  jfcthtral  liistorri  Sarutit.  j 

I  HE  SOCIETY  is  an  amalgamation  of  the  City  of  London 
*  Entomological  and  Natural  History  Society,  founded  in  1858, 
and  of  the  North  London  Natural  History  Society,  founded  in  1892. 

Meetings  are  held  on  the  First  and  Third  Tuesdays  in  each 
month,  at  Hall  20,  Salisbury  House,  Finsbury  Circus,  E.C.  The 
meeting  room  is  open  from  6.80  p.m.  to  9.80  p.m.,  and  meetings 
commence  at  7  p.m.  punctually,  unless  other  arrangements  are 
announced.  j 

The  Chingford  Local  Branch  meets  at  the  Avenue  Caf6, 
opposite  Chingford  Station,  at  8  p.m.,  on  the  Second  Monday  in 
each  month. 

At  all  these  meetings  specimens  in  all  branches  of  Natural 
History  are  exhibited,  and  papers  on  various  subjects  are  read  and 
disoussed.  Visitors  are  oordially  welcomed  on  the  introduction  of  a 
member  of  the  Sooiety. 

The  Minimum  Annual  Subscription  for  Members  is  5s.,  and 
or  Associates  2s.  6d.  Members  paying  Subscriptions  of  7s.  6d. 
receive  two  copies  of  the  Transactions  free ;  other  Members  can 
purchase  the  Transactions  at  half  the  published  price.  All  Sub¬ 
scriptions  become  due  on  January  1st.  Members  elected  after 
June  80th,  pay  not  less  than  2s.  6d.  for  the  year  of  their  eleotion. 

New  Members  and  Associates  pay  an  entrance  fee  of  2s.  6d. 

The  Subscription  is  fixed  at  as  moderate  a  sum  as  is  possible, 
consistent  with  the  proper  maintenance  of  the  Society  and  its  work, 
in  order  that  all  may  avail  themselves  of  the  benefits  offered. 

The  Society  therefore  looks  with  confidence  for  the  support  of  all 
who  are  interested  in  the  study  of  Natural  History. 

Further  information  may  be  obtained  from  the  corresponding 
Secretary,  Mr.  J.  Ross,  18,  Queens  Grove  Road,  Chingford,  N.E. 


R,  R.  ARCHER,  PRINTER,  35,  AVONDALE  SQUARE,  LONDON,  S.E. 


